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18 Claims,
i : 3

- The present invention relates to automatic

phonographs and more particularly to phono-

graphs of the same general type as those de-

seribed and claimed in Patent No. 2,458,496, is-
sued January 11, 1949,

- This type of phonograph is particularly adapt-

ed for playing sny desired number of records,.

and very few and simple additional parts are re-
quired for playing a very large number of records.
- In the phonograph of the present invention a
stationary record magazine is adapted to support
different sized double faced disc records vertical-
Iy in spaced apart relation. A carriage is mount-
ed for bodily translatory. movement alongside the
meaeazine. This carriage has mounted on it a
record transfer mechanism, means for support-
ing and rotating a transferred record in 2 play-
ing position (which may be called & turntable),
preferably a vertical one, and pickup means for
playing either side of a record in the playing
position.. A construction of this general nature
c¢omprising a stationary magazine and movable
carriage. is: decidedly advantageous when a large
number of records is to be played because the
overall length of the machine is determined by
the length of the magazine alongside which the
carriage moves.

A phonograph of the type to which the pres-
ent. invention pertains includes three main ele-
ments. The first of these is the stationary maga-
zine, the second is the movable carriage which

supports most of the operating and control

mechanisms of the phonograph, and the third is
g selector mechanism for selecting the record of
records or sides of records to be played. All
three of the foregoing elements are preferably
supported upon a suitable chassis or base. The
movable carriage supports, first of all, power
means, preferably & reversible electric motor
supplying motive power to drive the carriage in
opposite directions on the base and to operate
varipus operating and control mechanisms. A
record rotating and supporting means or turn-
table defining a record playing position, and ro-
tatable in opposite directions by the motor, a
record transfer mechanism, and a portion of the
selector mechanism are also mounted upon and
move with the carriage. The carriage also sup-
poris pickup means having a needle means pro-
jecting in opposite directions therefrom and
shiftable under the control of the selector mecha-
‘nism, and more particularly in response to the
direction of rotation of the reversible electric
motor, for cooperation with one ‘side of the play-
ing position or the other, whereby both of the

(CL 2%4—10) -
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selected sides of records may be played selec-
tively as the carriage moves, preferably in one
of its two directions—which one direction will be
hereinafter referred to as the playing direction.
The other direction will hereinafter be referred to
as the return direction. Mechanical and elec-
trical controls for effecting operating of the vari-
ous control and operating mechanisms for play-
ing the record selections are also mounted upon
the movable carriage.

The principal object of the present invention
is to provide an improved automatic photograph.

A further object of the invention is to provide
an improved automatic phonograph having s
single selector element for each record movable
into a plurality of actuated positions to control
the playing of one side, the other side or both’
sides of the corresponding record, as desired.

A further object of the invention is to provide
an improved automatic phonograph having rela-
tively movable magazine and playing units and
an actuable selector member corresponding to
each record space in the magagzine movable into
three actuated positions, a contact arranged to
eénhgage any actuated selector member to arrest
the relative movement and initiate the playing of
one side of the corresponding record, another con-
tact arranged to engage an actuated selector
member in one of its actuated positions to condi-
tion the phonograph for the playing of the other
side of the record after the playing of the first
side, and & third contact arranged to be engaged
by an actuated selector member in another posi-
tion to condition the phonograph for the playing
of said other side only.

* A further object of the invention is to provide
an improved automatic phonograph having rela-
tively movable magazine and playing units and
an actuable selector member corresponding to
each record space in the magazine and movable
into three actuated positions in each of which it is
arranged to arrest the relative movement, when
that movement is in the operating direction, and
control the playing of one side, the other side, or
both sides of the corresponding record, and pro-
vided with means for rendering the actuated

. members ineffective when the relative movement
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is reversed..

A further object of the invention is to provide
an automatic phonograph having a stationary
magazine, a playing unit movable therealong,
turntable means on the playing unit transfer
means for transferring any record between the
magazine and the turntable means, cam means
for controlling the transfer means, reversible
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mobor means for driving T turntable means,
seid cam means and efecting sald relstive move-
ment, all three in one direction or the other, &
cetor ember corrvesponding 1o ensh record
¢ | movable o thres actuated positions,
goniaot on sald playing unit arranged to en-
gaze any actuaied coniaet mermber $o avrest sald
playing unit and initiate the operstion of said
cam meens for the playlng of one side of the
corresponding resord, o conlact srrenged 1o be
engaged by a selector member in one of -its ae-
tuated positions, cooperating contact means
controlled by said cans means after that side of
the record has been played arranged jointly to
reverse the motor meansg for the return of the
record to the playing unit for playing the other
side, and a third contact on the playing unit
arranged to be engaged by an actuated selector
* member to control reversal of said motor means
to effect the playing of said other side only.

The drawings

Other objects and advantages of the present
invention will become apparent from the ensuing
description thereof, in the course of which refer-
ence is had to the accompanying drawings, in
which:

Pig. 1 is, accurately speaking, a cross-sectional

view taken along the line {—i of Fig. 5, but is
also substantislly a side elevational view of &
phonograph constructed in accordance with the
present invention. The view is that of the right
side of the phonograph, it being assumed that
the front of the phonograph is that at which the
records and selector mechanism are located;

Fig. 2 Is & fragmentary front elevational view
of the movable carriage and its supporting means,
the view being taken generally along the line
2—3 of Fig. 5, with the record msgazine shown
in the latter omitied;

Fig. 3 is a fragmentary rear ¢levational view
of the phonograph;

Fig. 4 is, sccursately speaking, a secticnal view
taken along the line 4—4 of Fig. 5, but is in effect
8 fragmentary left-side elevational view;

Fig. 5 is a top plan view of the phonograph;

Fig. 6 is an enlarged front elevational view of
the phonograph, illustrating particularly the
selector mechanism and other controls utilized
to place the phonograph into operation and to
control it;

Fig. 7 is an enlarged vertical cross-sectional
view taken along the line 7T of Fig. 1 (also
Fig, 8) and illustrating particularly the turniable
driving means, & selectively operable clutch
(termed & cycling clutch) through which the
carriage driving means and a control camshaft
ave driven and its associated control, the cam-
shaft, and the record clamping means. The ap-
paratus is illustrated with a record clamped in
playing position and when the record is being
played;

Fig. 8 is a vertical cross-sectional view taken
along the broken line 8—$ of Fig. 7 but with the
apperatus in a different condition, and illustrat-
ing particularly details of the reversible motor
and associated driving connections of the con-
trol for the cycling clutch and for the record
clamping means; :

Fig. 9 is & fragmentary sectional view taken
along the line 9—§ of Fig. 8 and ilustrating
detalls of the cycling clutech control mechanism;

wig. 10 is & fragmentary cross-scciionsl view
gimilar to Fig. 7 Mustrating the eycling cluteh
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control mechanism in what may be termed s
nermal position;

Fig, 11 is a cross-sectional view teken siong
the line ii—4{4 of Figs. 7 and 18 illustzating the
cycling clutch control mechanism in a position
corresponding to that in which it is Hlusirated
n Fig. 7;

Fig. 12 is a fragmentary verticsl eross-gectional
view taken along the broken line 12—(2 of Fig.
3 and {llustreting details of comstruction of the
meaxns for shifting the playing arm from ons cide
of the record to the other im rvesponss to the
direction of rotation of the cam shaft snd driv-
ing motor and illustrating also details of the
player arm irip mechanism;

Fig. 13 Is a fragmentary top plon view, with
certain top covers removed, snd partly broken
away, lustrating particularly the construction
of the eycling clutch and the turntable and other
driving means;

Fig. 14 is a fragmentary vertical cross-sectional
view taken along the line {4—I14 of Fig. 13 and
llustrating the construction of a flexible coupling
interposed in the turntable drive; ) :

Fig. 15 is a fragmentary vertical cross-sectional
view taken along the line (§—I15 of Fig. 13 illus-
trating details of the turntable shait mounting
and lubricating arrangement;

Fig. 18 is an enlarged fragmentary vertical
cross-sectional view taken along the line 16—I{8
of Fig. 2 and illustrating particularly details of
construction of a double clutch which is selec-
tively movable to drive the carriage moving
means or the cam shaft and which has associated
with it the means for properly positioning the
carriage relative to a selected record. The shift-
able cluich member is fllustrated in position to
drive the carriage moving mesns, i. e, in its
down position. )

Fig. 17 is a horizontal cross-sectional view
taken along the broken line 11—I1 of Fig. 16
and {llustrating additional details of construction
of the double clutch and carridge positioning
means;

Fig. 18 is a generally horizontal cross-sectional
view taken along the broken line 18—18 of Fig.
16 illustrating additional details of the carriage
positioning means;

Fig. 19 is an enlarged fragmentary vertical
cross-sectional view taken along the line 19—i{9
of Fig. 2 (also 18—!8 of Fig. 20) {llustrating de-
tails of construction of the double clutch mecha-
nism, the carriage and cam shaf driving mecha~-
nism and the carriage positioning and guiding
means;

Fig. 20 is & view of the mechanism {llustrated
in Fig. 19 looking at it in the direction of line
20—20 of Fig. 19; » '

Fig. 21 is & horizonta] cross-sectional view
taken along the line 24—21 of Fig. 20 and illus-
trating details of construction of a flexible cou-
pling interposed in the drive to the double clutch;

Fig. 22 is an enlarged fragmentary rear ele-
vational view of the phonograph illustrating de-
tails of both the structures and controls, notably
those of and associated with the clutch shifting
and record transfer mechanism, and conditioned
to drive the carriage;

Fig. 23 is & fragmentary perspective view of
certain of the controls illustrated in Fig. 22, no-
tably of the clutch shifting control;

Fig. 24 is a fragmentary vertlcal crozs-sectional
view taken along the line 26-—24 of Fig. 23 and
Mustrating details of the record transfer mech-

s ¥ !
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Fig. 25 is an enlarged fragmentary right side
elevational view, partly broken away, and illus-
trating in the main details of construction of the
means for positioning and biasing the player arm
for playing different sizes and sides of records;

Fig. 26 is a fragmentary vertical eross-sectional
view taken along the line 26—26 of Fig. 22 and
-iHustrating:details of construction of a trip mech-
aniSm actuated to stop the carriage in position
to play a selected record and also actuated at the
end of the playing of a record to initiate certain
operations. The trip mechanism is shown in the
position occupied by it when the carriage is at its
“home” position, whereat it is &t rest, or in the
position occupied by it when the carriage is mov-
ing alongside the magazine to the next selected
record; :

Fig. 27 is a view similar to Fig. 26 with the trip
mechanism in the position occupied by it after
it has been tripped in response to the selection
of a record and more particularly for the play-
ing of the left-side of the record;

Fig. 28 is a view similar to Figs. 26 and 27 illus-
trating the trip mechanism in still a different
position, i. e., playing the left-side of a record:

Fig. 29 is an enlarged rear elevational view illus~
trating among other things, a motor reversing
relay, mechanism for operating the relay at the
limits of carriage travel, and the details of a latch
for mechanically latching the relay in its oper-
ated position during the playing of the right-
side of a record;

Fig. 30 iIs an enlarged vertical cross-sectional
view taken along the lne 30—30 of Fig. 5 and
fllustrating details of construction of the selec-
tor mechanism and showing in phantom the three
operative positions of a selector element;

Fig. 31 is a fragmentary horizontal cross-sec-

“tlonal view taken along the broken line 31—31
of Fig. 30;

Pig. 32 is a generally horizontal cross-section-
a8l view taken along the line 32—32 of Fig. 30:

Fig. 33 is a generally vertical cross-sectional
view taken along the line 33—33 of Fig. 30;

Fig. 34 is a fragmentary enlarged vertical cross-
sectional view, partly broken away, taken along
the staggered line 34—34 of Fig. 2 and illustrating
details of the record transferred means;

Fig; 34¢ is a fragmentary enlarged cross-sec-
tional view through the record trough latching
mechanism; )

Fig, 35 is & fragmentary vertical cross-section-
al view, similar to Fig. 34, but on a smaller scale
and Hlustrating more of the apparatus, with the
parts in an intermediate position during the
transfer of a 10’ record to the playing position.
The view illustrates the trough latched in its
upper position for the transfer of the 10*’ record:

Fig. 36 is a view similar to the two preceding
figures and illustrating a 12’* record in playing
position; _

Fig. 37 is s fragmentary cross-sectional view
taken along the line 37—37 of Fig. 7 and illus-
trating the cam and cam follower for actuating
the record clamping means;

Fig. 38 is a similar view taken along the line
38—38 of Fig. 7 illustrating the cam and cam fol-
lower and a portion of the mechanism for mov-
ing the player arm into initia] playing position
and toward and away from the record;

Fig. 39 is a similar view taken along the line
3839 of Fig. 7 of the cam and cam follower end
portion of the mechanism for shifting the play-
er arm from one side of -the record to the other
depending upon the direction of rotation of the
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cam shaft and motor. In this view the appara-

- tus is shown In the position occupied hy it after

having played the right-side of a record and
conditioned to play the right-side of the next
record; . ) : .

Fig. 40 is a similar view taken along the line
40—40 of Fig. 7 and illustrating the cams and
associated mechanism for transferring records;

Fig. 41 is a further similar view taken along
the line 41—4{ of Pig. 7 and illustrating, among
other things, the cams and associated control
mechanisms of the trip and clutch shifting mech-
anisms; o L :

Fig. 42 is a generally horizonta! cross-sec-
tional view, partly broken away, taken .along the
line 42—42 of Fig. 34 and illustrating details of
the record transfer mechanism and mechanism
for positioning the player arm at initia} playing
‘position for the playing of 10°’ or 12’ records;

Fig. 43 is a fragmentary vertical cross-sectional
view taken along 'the broken line 43—43 of Pig.
13 and illustrating details of an arrangement for
lubricating a vertical shaft driven by the motor
and driving the turntable shaft;

Fig. 44 is an enlarged fragmentary vertical
cross-sectional view taken along the line 44—44
of Fig. 3 and illustrating details of the pickup
‘means shifting mechanism, and the mechanism
for moving the pickup means to its initial play-
ing position and into and out of engagement with
the record, the view illustrating the apparatus
conditioned for playing the left-side of a record;

Fig. 45 is a top plan view of a portion of the
apparatus illustrated in Pig, 44—the cams and
piayer arm supporting cradle having been omit-
ted. i

Fig. 46 Is a fragmentary elevational view taken
along the lines 46—46 of Figs. 44, 45 and 48 illus-
trating further the player arm assembly and asso-
ciated mechanisms;

Fig. 47 is a fragmentary cross-sectional view
taken along the line 41—47 of Fig. 48 illustrating
details of the mechanism for moving the pickup
means into and out of contact with the record:

Fig. 48 is a generally vertical cross-sectional view
taken along the line 48-—48 of Fig. 46, the view
fllustrating the apparatus conditioned for playing
the right-side of a record; .

Fig. 49 is a generally horizonta] cross-sectional

view taken along the line 49—49 of Fig. 48, with

various parts omitted better to illustrate the man-
ner in which the pickup means is shifted from one
side of the playing position to the other;

Fig. 50 is a fragmentary cross-sectional view
of the player arm assembly, the view being taken
along. the line §0—50 of Fig, 44, but illustrating
the pickup means in position to play the right-
side of a record; . .

Fig. 51 is a view similar to Fig. 50 but illustrat-
ing only the mechanism for shifting the pickup
means from one side of the playing position to
the other and for latching a slidable plate asso-
ciated with one of the pickup means biasing
springs;

Fig. 52 is a fragmentary bottom elevational
view taken along the line 52-—52 of Fig. 4 and
iNustrating the carriage guiding means;

Fig. 53 is a schematic diagram illustrating the
various electrical and mechanical controls em-
bodied in the phonograph; :

Fig. 54 is a fragmentary elevational view of a

" mechanism associated with the clutch means for

preventing it from being moved downwardly into
carriage drive position unless it is being rotated

76 in the proper direction to drive the carriage in
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selecting direction, i. e, the arrangement pre-
. vents “back stepping” of the carriage;

Pig. 55 is an axial cross-sectional view through
the mechanism illustrated in Fig. 54, the view
being taken along the line 55—88 of Fig. 54;

- Fig. 56 is a horizontal cross-sectional view taken
a.long the line 56—56 of Fig. 54;

‘Fig. 57 is a perspective view of a fitting tormlng«
an element of the construction illustrated in the

- three preceding figures;

Fig. 58 is a view similar to Fig. 54, the shiftable
clutch member having been omitted, of 3 modi-
fled arrangement for preventing back stepping;

- Fig. 59 is g horizontal cross-sectional view taken
along the line §8—59 of Fig. 58;

- Fig, 60 is a side elevational view of a fitting
embodied in the modification of the last two
mentioned figures; and

Figs. 61 and 62 are elevational views of 2 modi-
fled ‘form of clutch shifting mechanism.

General introduction

Before describing in detail the phonograph il-

lustrated in the drawings and embodying the
present invention, it may be well to mention that
the invention has been illustrated in conjunction
with & phonograph embodying alsc features form-
ing the invention of, and disclosed and claimed in
the application Serial No. 741,595, filed April 15,
1947, by Olgierd Gierwiatowski. It may be well
also briefly to describe the sequence of the main
operations that take place in the selection and
playing of the selected records.
: The phonograph is controlled at the phono-
graph although it should be understood that some
suitable remote control could be utilized, if de-
sired. It includes a selector mechanism compris-
ing a number of selector elements corresponding
to the individual records and operable into & plu-
rality of positions from a non-selective position.
In s first position, only the right-side of theé 'se-
lected record is played, in a second position both
the left and right sides of a record are played,
and in the order mentioned, and in a third bosi-
tion only the right-side of a record is played.
The selections may be made at any time but for
convenience it will be assumed that the selections
are made before the phonograph is placed mto
operation

.The pheonograph is placed into operation by the
operation of & manusally controlled multi-position
awitch having (1) an “off” position, (2) & “start”
position in which the apparatus is started ahd
continues to run as long as the switch remains-in
that position, (3) an “automatic stop” position in
which the phonograph continues to run to play
all the selected records and returns to a “home”
position, where it is stopped, and (4) a “repeat”
position in which the selected recording is re-
_ peatedly played. )

. The phonograph includes slso a two-position
switch operable into (1) a “reject” position
wherein a selected record being played will be re-
turned to the magazine, and (2) a “scan” po-
sition wherein the motor is energized to move the
carriage (provided no record is being played)
until the switch is released. This last switch is
biased to return to a neutral position.

~When the phonograph is placed into operation,
as by the movement of the main control switch,
to-its “start” position, assuming that the phono-
graph is-in its “home"” position, the motor is en-
ergized and drives the carriage through clutch
means shown as including a pair of clutchas, one
of which is a cycling clutch and which is engaged
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at all times except when a record is being played,
and the other of which is a double clutch occu-
pying one (lower) position to drive the carriage
and a second (upper) position to drive the cam
shaft and associated mechanisms. It will be un-
derstood, therefore, that initially the ecycling
clutch is engaged and the double clutch is in its
lower position. The carriage is moved by the
motor until the carriage reaches a position cor-
responding to a selected record. At this point &~
circuit is closed through the selector mechanism,
which includes the previously referred to selec-
tor elements and a bracket moving with the car-
riage upon which are mounted three contacts,
one or more of which are engageable with the
selector elements depending upon the position of
the selector elemenf. For present purposes, it
is believed sufficient to say briefly that if only the
left-side of a record is to be played, then & trip
relay is energized and the double clutch shifted
upwardly. The driving motor continues to ro-
tate In the same direction and drives the cam
shaft in a predetermined (counterclockwise) di-
rection to effect the transfer, clamping, disen-
gagement of the cycling clutch and playing the
left-side of the record. - It also resets the trip
relay, which is again energized at the end of the
playing of the record by a player arm trip meche
anism, as a result of which the cycling clutch is
again engaged and the record transferred back
to the magazine and the double clutch shifted
down to move the carriage.

In the event both the left and right sides of
the selected record are to be played, the record
is only partly returned to the magazine and the
direction of rotation of the motor is reversed
thereby to shiff the pickup means to the other
side of the playing position to play the right side
of the record and the record is returned to the
playing position where it is clamped and played
as before. After playing, the cam shaft is again
driven fo return the record to the magazine,
When the record is returned, the motor rotation
is again reversed, whereby the motor drives the
carriage in the proper or selecting direction.

When the right-side only of a record is to bhe
played, the motor reverses immediately, the dou-~
ble clutch shifts upwardly to drive the cam shaft
through the record playing cycle, and again when
the record is returned to the magazine and the
double clutch is shifted downwardly to move the
carriage in selecting direction.

Provision is made for playing either 10’* or 12'*
records and means are brovided for properly lo-
cating the two sizes of records relative to the

. clamping means and provision is also made for
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properly locating the pickup meuns at initial
playing position for both sizes of records.

Main supporting structure

Referring now more particularly to Figs. 1 to
5, inclusive, it may be noted that the phonogrsph
of the present invention includes a generally recs
tanigular base or chassis {§ supporting the rela=
tively movable magazine and carriage. . The rec-
ord magazine {2 is stationary and located at the
front, as is the record selecting means 4. The

~ movable carriage 16 is mounted at the rear side

70

75

of the base.

The base consists primarily of front and rear
angle iron supports {8 and 26 interconnected by
similar cross left and right pieces 22 and 24.
These four frame defining members are suitably
held together, as by welding 26 (see Fig. 5). The
base is preferably mounted upon four rubber
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cushioned supports 28 secured to the base as by
bolts 30. The supports are secured to a suitable
mounting plate 32 (see Figs. 1 to 4, inclusive)
which may form a part of a suitable cabinet

which has not been illustrated in order that the

- construction of the phonograph itself may be
observed more readily.

-‘The record magazine

The record magazine is adapted to hold both
10’ and 12’’ records, the records preferably be-
ing mounted between vertically disposed gener-
ally segment-shaped rear spacers 34 and aligned
generally triangular front spacers 36 spaced from
the former to enable a record transfer arm 38 to
pass therebetween and from the front to the rear
of the rear spacers 34 as will appear herein-
after. The spacers are preferably covered with
some suitable soft covering to minimize damage
to the records.

The rear spacers 34 are supported in spaced
apart relation upon a rod 39 extending longitu-
dinally of the machine and supported by a pair
of upwardly extending brackets 40 and 42 se-
cured to cross frame member 24 and a cross
piece 44 extending across and secured to front
frame member 18 and an intermediate channel
shaped member 46 to which further reference
will be had shortly. The end spacers 34 are ad-
ditionally secured to the mounting brackets 40
and 42 by short rods 48. The front spacers 38

are secured to downwardly and rearwardly in-
clined plate 50 forming the top plate of the se-
lector mechanism (4 (see Fig. 30).

The records are additionally positioned by
generally triangular positioning teeth or pro-
jections 52 formed on the upper edge of a front
closure plate 54 for the selector mechanism. To
prevent damage to the records a resilient upper
cord 56 is passed through the spacers 36 so as
to extend above the lowermost points of the
grooves defined by the teeth 52 so that the rec-

ords will seat upon the rubber rather than upon

the plate 54.

The record spacers 34 and 36 are aligned with
each other and spaced apart a sufficient distance
easily to receive a record therebetween. The di-
viding of the spacers into the two groups 34 and
38 enables the record transfer arm to be pro-
vided with a relatively wide record-engaging but-
ton 58 at its outer or front end, thereby to insure
the record being readily received by the transfer
arm either when the transfer arm is moved up-
wardly to take the record from the magazine or
to receive the record when the record is re-
turned to it from the playing position.

Carriage supporting and guiding means

- which the carriage is moved.
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The carriage is mounted for movement along -

the rear side of the record magazine upon a rail
80, preferably formed as an integral flange of
the rear frame 20 and upon a rail 62 preferably
formed as a flange integral with the intermedi-
ate cross piece 46, which also extends across the
end frames 22 and 24 and is secured thereto as
by welding. The carriage is provided with a
three-point support constituted by a generally
centrally located rear wheel 64 rotatably secured
to a main carriage casting 65 and resting upon
the rail 60 and a pair of wheels 66 and 68 se-
cured near the opposite ends of the front side
of the carriage and resting upon the front rail 62.

In order to prevent the carriage from being
lifted off the rails or tipping thereon because of

unusual movements, there. are provided three
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brackets 70 having fingers 72 extending under-
neath the front and rear rails. The brackets, it
may be noted, are located near the three sup-
porting wheels.

The carriage is constrained for straight llne
movement in novel manner by a spring pressed
roller adapted to engage one guide surface and
to force two other rollers against an opposite
guide surface. Further to prevent undesired
movement, one of the two last mentioned rollers
is formed as an integral part of a pinion through
Referring now
more particularly to Figs. 4 and 52, the spring
pressed guide roller is indicated by reference
character 74 and two other rollers are indicated
by reference characters 16 and T8—the latter be-
ing rotatably mounted below a carriage driving
pinion 80. The latter is rotatably mounted on
the carriage and meshes with a rack gear 82
formed at the upper front side of a rail 84 se-
cured to the rear side of the intermediate channel
support 46. The spring pressed roller 74 engages
a vertical guide surface 86 at the upper rear side
of the rail 84 while the rollers 18 and 78 engage
& vertical guide surface 88 at the front of the
rail and below the rack gear 82.

The roller 14 is adjustably biased against the
guide surface 86 by a spring 80 acting against a
pivotally mounted roller carrier 92 secured to
the underside of the main carriage casting 65
as by a pin 84. The spring abuts against the
carrier and an adjustable slide bracket 96 where-
by the tension of the spring and the pressure
applied to the guiding means may be adjusted.
The roller T8 is supported by a pin 98 secured
to the underside of the chassis 65.

The, foregoing arrangement having one. roller
coaxial with the driving pinion and another on
the same side of the rack and spaced from the
first and with the spring pressed roller on the
other side of the rack between the two first men-
tioned rollers reduces the angular movement of
the carriage around the driving pinion, whereby
the carriage is constrained to move along the
rail without undue wabbling.

The carriage assembdly

The movable carriage 16 is made up of a num=-
ber of castings, of which the previously referred
to main casting 65 is one. It includes also a
casting 102 located at the upper left side of the
carriage and housing the cycling clutch and as-
sociated driving mechanisms, a casting 104 sup-
porting in the main a fly wheel (06 rotating with
the turntable; a casting 108 for the double clutch
assembly and a casting 110 forming part of the
player arm and related mechanism support.

Mechanisin for positioning carriage with trans-
fer arm properly aligned relatively to selected
record

The movable carriage is properly positioned
with its transfer arm aligned relative to the se-
lected records by a carriage positioning mecha-
nism cooperatively associated with the clutch
shifting means. The arrangement, which con-
stitutes a feature of the present invention, is
such that the clutch shifting means positively
positions the carriage relative to the record maga-
zine with the result that when the clutch is shifted
upwardly to drive the cam shaft and associated
mechanism, the carriage is properly positioned
relative to a record.

The positioning mechanism includes a detent
wheel 112 (referring now more particularly to
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Figs. 16 to 23, inclusive) preféerably fixedly §am
cured to the carriage driving pinion 88 and s
movable detent engaging roller (14 adapted to
be forced into the detent grooves by the clutch
shifting mechanism. The roller is dimensioned
to fit in the detent spaces and to move the de-
tent wheel in the event the detent wheel is not
properly positioned to align the transfer arm 1]
with a record in the magazinie.” The detent wheel
1s so0 constructed and arranged that each of the
Inter-tooth spaces corresponds to & record posi-
tion so that when the roller-is forced into an
inter-tooth space the transfer arm is properly
Tocated.

The positioning wheel is preferably locs_.ted
‘above the carriage driving pinion 80 and it is
‘provided with an upwardly extending driving pin
‘116 engageable by the shiftable clutch member
(indieated as a whole by reference character {28)
when the latter is shifted to lts lower carriage
driving position. The clutch is shifted between
its upper and lower positions by a yoke {22 and
8 clutch operating link 124 pivotally secured to
one of the yoke arms and moved vertically posi-
‘tively to shift the cluich member {20 in & man-
ner which will be described in detail hereinafter.
The yoke 122 is pivotally mounted upon & shaft
‘128 fixedly secured to opposite side walls of the
double clutch casting 108. The casting is secured
‘to the main carriage casting 65 as by the four
serews 130. )
* The clutch shifting means is connected to the
‘positioning roller i {4 by a crank arm {32 pivotally
mounted upon the shaft {26. One end (34 of
‘the crank is pivotally secured f{o one of the yoke
arms immediately adjacent the clutch operating
fink 124 (see Figs. 16 and 17). The other end {38
is operably connected to & pivotally mounted
positioning roller carrier {38 intermediate the
ends of which the roller |4 is rotatably mounted.
The carrier 188 is pivotally and loosely movable
about & supporting pin {46 afiixed to the casting
198 and the other end has affized to it & smali U=
‘shaped hard surfaced element 142 engageable by

an adijustebly mounted screw {44 at the free end .

of the arm 138 of the crank §32. .

When the movable clutch member {28 is in ifs
‘lower carriage driving position, the positioning
roller {14 is out of engagement with the posi-

tioning detent wheel, it and its carrier being .;

moved to this position by rotation of the wheel
and it is permitted so to be moved because the
cdarrier engaging screw {44 at the free end of
crank {32 is moved outwardly, or to the left as
viewed in Fig. 16." When the double cluich mem-
Yer is shifted upwardly, the roller {i8 is forced
agsinst the detent wheel {{2 by the countér-
clockwise movement (as viewed in Fig. 16) of the
crank §32—the screw. {44 moving the carrier 438
and roller, thereby positively moving the carrisge,
1f necessary, properly to align it.

M oto:* and notor support

‘The motive power for mcving the carriage end
operating the various mechanising of the phono=
‘graph is supplied by & motor {68, which is prefer-
ably a synchronous reversible electric motor ener-
‘gizable from a suitable source of current.such as
the usual 110 volt miains.
particularly to Figs. 4 and 8, it may be noted that
‘the motor is mounted with its shaft 432 in ver-
tical position upon and at the left side of the
main carriage casting 85.-: The motor and the

Reférring now more
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casting may be covered by a sulta'Ble cover plate;
not shown.

The motor includes a pair of end plates- {88
mounted in rubber cushioned supports 188 se-
cured to generally U-shaped mounting brackets
168 affixed to the casting 85. The motor is prefer-
ably cooled by a suitable blower or fan {68 se-

cured to a coupling 62 affixed to the upper end
of the motor shaft {82,

Turntable drive

The motor 189 is permanently coupled to turns
table defining means upon which the records 0
be played are supported. The connection is such
that motor vibrations are not transmitted to t‘he
furntable, the arrangement including, as will be
described in greater detail shortly, 2 pair of flex-
ible couplings, one of which is interposed between
the motor and the remaining parts of the mech~
anism and the second of which is interposed in
the drive near the turntable itself.

The motar is coupled by the coupling member
162 to & novel flexible low inertia coupling indi-
cated generally by the reference character aes
This ecoupling includes a generally tubular resili-
ent (rubber) shaft 156 having enlarged ends 188
fixedly secured as by 2 press fit within the cup-
like opposed ends of the coupling member 162
and a coupling member {70 located at the upper
end of the coupling. A rigid metallic shaft 172 is
disposed within the rubber shaft to give the latter
the desired rigidity and also in such manner that
the shaft does not contact the coupling member.

The fit between the two may be a close or bonded

fit. The coupling members and shaft are prefer-
ably made of some light materla.l such as alumi-
num or magnesium in order to cut down the
motor inertla. The shafts have a length such
that the coupling includes, in substance, & pair
of universal joints, one at each end. The upper
end of the resilient coupling 164 is attached to Y
short vertical shaft {78 located thereabove ‘and
journsled in a pair of spaced apart ‘bearings 116

5 mounted in apertures in the casting 182, and in

a cross piece 178 detachably secured to the upper
end of the casting as best illustrated in Flg 43.
The lower end of shaft {74 is fixedly secured to
the coupling 170, the upper end of which sbuts
against the lower bearing {78 to take the upward
thrust of the shaft {74. A thrust collar {86, af-
fixed to the upper end of shaft {74, bears agamst
the upper bearing {76 and the cross plece §18,
The upper bearing 176 is lubricated by oil con-

5 tained in an oil reservoir 182 formed integrally

with the cross piece §78, also as best illustrated in
Fig. 43, the reservoir being .connecied.$o the
bearing through & port 184. The upper end of
the casting 182 in which the shafi {748 and ofher
apparatus to e mentioned shortly are located,
is closed by a removable cover plate {86.

The turntable drive includes & main tumtable
sheft £90 horizontally disposed within the casting
162 and rotatably journaled therein upon a pair

3 of spaced apart bearings 162, the opening for the

outer bearing 162 being closed by & cover plate
{94, as best illustrated in Fig. 7. The shaft 196
is directly connected to the previously referred to
motor driven shaft §74 by & worm wheel: {80
meshing with & worm (98 preferably formed ine
tegrally with the shaft {74 ‘(see ‘especially
Pigs. 7, 8 and 13). The worm wheel is fixedly se-

cured to 2 hub 268 pinned io the shaft immedi-

ately adjacent the outer bearing 192. The worm

operating structure at the left side of the same <75 wheel is lubricated by oil contained in an oil
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reservolr 199 formed below the gear in ‘the cast-

ing 102, as best 1llustrated in Fig. 7.

-The main turntable shaft 190 is connected to
a short independently supported auxiliary or ex-
tension shaft 202 through a flexible coupling in-
dicated generally by the reference character 204.
The shaft 202 is rotatably supported in a pair of
spaced apart bearings 206 mounted at the upper
ends of the two legs of the casting 104, between
which the fly wheel 106 is secured to the shaft as
by set screws 208. .

The bearings 206 of the extension shaft are
lubricated in a manner best illustrated in Fig. 15,
to which reference is now had. The upper ends
of the bearing supporting legs of casting 104 are
provided with recesses 210 communicating with

‘the bearings and filled with a felt or similar oil
retainer 212. The recesses are closed by top
caps 214.

The flexible coupling 204 includes a pair of
double armed coupling members 216 and 218 se-
cured at adjacent ends of the turntable shafts
130 and 202 at right angles to each other and
interconnected by a generally annular piece of
leather 220 to which they are suitably secured
as by rivets.

Turntable

The turntable includes a pair of relatively mov-
able record clamping elements 222 and 224, the
first of which is fixedly secured to the free end of
the auxiliary turntable shaft 202, as best illus-
trated in Fig. 7, and the latter of which is mov-

ably secured to the upper end of a movable -

clamping arm 225, the construction and opera-
tion of which will be described in greater detail
hereinafter.

The turntable is so constructed and arranged
that when the record is clamped in playing posi=
tion, it is moved upwardly and rearwardly to free
it for rotation from the record transfer means,

as will also be described in detail hereinafter.

The particular arrangement for effecting such
movement of the record is disclosed in Patent
No. 2,458,496, issued January 11, 1949, and con-
sequently the arrangement will be described but
briefly in this application. The turntable ele-
ment 222 secured to the turntable shaft is pro-
vided with a generally conical centrally located
opening 228 adapted to receive the rotatable
pointed end 230 of a pin 232 universally mounted
as by a ball and socket joint 234 at the vpper
end of the clamping arm 226. The pin 232 is
constrained to move in a groove 236 inclined
generally upwardly and rearwardly whereby,
when the clamving arm moves the turntable ele-
ment 224 toward element 222, the conical end
30 of the pin enters the orening 228. The pin
hus moves generally upwardly and rearwardly to
lift the record (indicated by reference character
237) into its ultimate playing position, where it
is accurately centered relative to the turntable
elements.

The turntable element 224 is rotatably mounted
upon the movahle pin 232. as by a central bear-
ing 238 formed integral with the pointed énd 239
and a retainer cup 249, prevented from moving
off the pin hv a retainer ring 242. It should be
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is mounted within the axial opening in the pin
element 230. . -

Clutch drive

It will be remembered that the movable clutch
member {20 is operable selectively to drive the
carriage or the cam shaft. The present portion
of the description deals with the drive of the
movable clutch member 120 by the motor. -

The movable clutch member (20 drives either
the carriage or cam shaft except during the play-
ing of a record, when, according to the illustrated
embodiment of the invention, the clutch drive
is disconnected from the motor by a  cluteh,
termed a cycling clutch for convenience. This

- eycling clutch, which is indicated as a whole by

reference character 280, is adapted in one of its

~ two positions to connect the turntable shaft (90
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understood that the record is lifted by the clamn-

ing arm from g position whereat the coniecal end
231 of the nin enters the wvsual central hole in
the record and is disvosed against the lower in-
clined side of the coniral opening 228." The pin
is stopmed in this vosition when a record is un-
clamped bv an adiustable ston screw 244 mounted
in the clamping arm. A ball thrust bearing 246

75

to mechanism for rotating the movable clutch
member. In its other position it effectively dis-
connects the clutch member drive from the turn-
table shaft, with the result that the motor 150
turns only the turntable shaft.

The cycling clutch 250 encircles the shaft 198
and is located near to the worm wheel 196 in the
casting (02—see particularly Figs. 7, 8 and 13
to which reference will now be had. The ¢ycling
clutch is mounted for sliding movement along
the shaft 190 and, more particularly, along a
sleeve 282 abutting against the hub 200 of the
worm wheel 196 and against a worm wheel 254
which is driven by the cycling clutch when the
latter is in its engaged position, and which is
loosely mounted on the shaft 190. At this time
one of a pair of diametrically oppositely located
driving pins 256 secured to the clutch member
250 is in engagement with a single driving pin
268 secured to the adjacent side of the worm
wheel 254.

In its disengaged position, the cycling clutch
280 is maintained in abutting relation with the
hub 208 by a spring 260 encircling sleeve 252 and
abutting against the cycling ¢lutch member and
a collar 262 on the sleeve. This arrangement in-
sures that the spring will not cause wear of the
worm wheel 254, which is stationary during the
playing of a record. The spring also serves prop=
erly to locate the cycling clutch relative to its
operating yoke 234 to prevent wear of the clutch
and yoke.

The cycling clutch is drivingly connected to the
shaft 190 by a pin 266 extending through the
shaft and into a pair of oppositely disposed in-
clined axial slots 268 on the cycling clutch mem-
ber 250.

The cycling cluteh is operated between its two
positions by the yoke 264 having opposed fingers
270 extending into an annular groove 212 in the
shiftable cycling clutch member 25¢. The yoke
is secured to a pivotally mounted shaft 274 mov-
ably mounted in one wall of the casting 102 (see
Fig. 8).- A downwardly extending lever 278 is se-
cured to the proiecting end of shaft 274 whereby
the cycling clutch may be operated by means and
in a manner to be described in greater detail
hereinafter.

The cycling clutch is operatively connected to
the double clutch member {20 by the worm wheel
254 and a worm 278 pinned to a vertical shaft
280 journaled in casting 102 and connected by
a flexibhle coupling 282 (see particularly Figs. 18,
19 and 20) to a vertically disposed shaft 284 driv-
ingly connected to the movable clutch member
120. The shaft 284 is connected to the clutch
member by a pair of pins 286 and 288 passing
through the shaft and extending into opposed
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inclined slots 288 and 282 at the upper and lower
ends, respectively, of the movable clutch mem-
ber, which is slidebly supported on the shaft 284.
A hard knob 28{ I1s secured to the projecting end
of -shaft 288 so that the vertlca.l sheft can be
turned manually.

» 'The upper vertical shatt 280 driven through
the cycling: clutch is rotatably journaled in the
casting 102 in a palr of spaced apart bearings of
.which but the lower bearing 284 is shown (see
Fig.-19). The upward thrust placed upon the
shatt 288 by the drive 1z taken by a ball thrust
bearing 288 disposed below the bearing 284 and
located between the casting {02 and a coupling
member 288 pinned to the lower end of the shaft.
The thrust in the opposite direction is taken by
& ball thrust. bearing 31§ to which further ref-
erence is ‘had shortly.

The flexible coupling 282 connecting the shs.fts
!ll and 288, includes the coupling member 258
secured to the lower end of sheft 288 end & sec-

-ond similar but oppositely disposed coupling

member 308 secured to the upper end of shafi
984, " The coupiing members have diametrically
‘oppositely located opposed driving fingers 382
‘and-304, respectively.” In order to take up any
lost motion the -fingers 302 are of considerable
areuate length and both sets are covered by rub-
ber sleeves 308 and 308, respecitvely, to provide a8
ﬂexible driving connect.ion having ptactically no
‘lost “motioni. .

- The lower vertical sha.rt 234 is rotatably jour-

_ naled in the double clutch casting {88 in upper
‘and lower bearings 310 and 3i2 (see particulerly
‘g7 19), the lattér of which is mounted in an
) apertured horizontal supporting portion 3{4. The
‘downward thrust of shaft 288, when the laiter
is ‘rotated in one direction, is taken by & ball
thrust bearing 24§ fitting in a recess at the lower
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“erid of shaft 284, and abutting against s plate 818 40

‘at the bottom of supporting portion - ‘368 of the
castlng 108. It may be noted that the portion 5§44
‘and the lower end of the shaft extend into the
channel 8 and move Jongitudinally therein a8
‘the carriage 'is moved back and forth.

“ ‘The carriage driving pinion 88 and the cletent
wheel 112 fixedly secured thereto are rotatably
‘mounted near the lower end of the vertical shaft
‘288, o sleeve bearing $28 being secured to the
pinion and detent wheel.

The cam shajt drwe

‘The cam- sha.ft which hae afiized to it o serles
of cams to be referred to later, is indicated by
thie reference character 322. -1t is driven when
the cycling clutch 259 is engaged and the clutch
-member {20 is in its upper position. Under-these
conditions the cam shaft is driven through: the
-vertical shafts 260 and 284, the cluich member.

50

‘68

4n its upper position in driving engagement with 0

-8 worm 324 looscly: mounted upon and enciveling
-the shaft 285 and meshing with & worm wheel
‘828 fizedly secured fo-the cam shaft. -

" The connection of the double clutch to the .
worm 328, when the clutch is in iis upper pogi- €6

Hon, is -effected through the upper-inclined "slot
288 in the double clutch and & driving pin 328
extending - downwardly from and- secured o 8
collar 388 preferably integral with and below the
Jworm 324." The worm, with lts collar and driving
-pin, ig retained upon'the vertical shaft ageinst
‘vertical movement on-the shaft by a pair of re-
taining spring washers 333 locsted at’ the op-
posite-ends thereof.

The arrangement ig thus of & character auch

76
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.that the cam shaft 322 iz rotated in oppoaito
directions corresponding to the opposite direc-
tions of rotation of the motor (586 when the
¢lutch member §28 is up, except when a record
is being played and the cycllng clutch 268 is dig-
engased. .
Cam aseembly

A number of cams'contromng'bperation 61’
various elements of the phonograph are mounted
upcn and rotate in opposite directions with the

.cam shaft $22. The construction of the cam as-

sembly will now be described with particulsr ref-
erence to ¥Figs. 7, 22 and 37 to 41, inclusive, The
cam shaft is mounted in & pair of spaced apart
bearings 334 (see Fg. 7) secured in vertically
extending wall portions of the mein carrisge

casting 68 snd the cams and cain Spacers are

mounted on the cam shaft betwezn these two
wall portions,
. The various cams and thelr primary functions
will now be described in the order in which the
cams are placed on the cam shaft, reading from
left to right in Fig. 7 and with particular ref-
erence to Figs. 37 to 41, inclusive. The record
clamping arm 226 is moved between record un-
clamping and record clamping positions by the
first cam 388 having & rise 338 of relatively short
arcuate extent effective to control the movement
of the clamping arm.

The second cam 348, separated from the firgt
by 2 spacer 342, controls means controlling or

effecting movement of & record player arm, in-

dicated generally by reference character 344
having a double sided pickup means 345 at its
upper end, and to be descerlbed in greater de-
tall herelnefter. The cam 880 hes o fall 848
controlling the player arm movements, The
pickup means, it should be nobted, may be s
single pickup having s needle or needles ex-
tending in opposite directions or & pair of pickups
asrranged hack to back.

. 'The pickup meens 348 is shifted from one side

-of the playlng position to the other in response

to the dircetion of rotation of the cam essembly
(and, therefore, in response to the direction of
rotetion of the motor 158) by = third cam 348
separated from the second by o spacer 858, The

-cam 18 similar to a Geneva type gear end includes
& pair of angularly spaced apart generally U-
-shaped recesses or falls 862 and 384.

The record transfer means sand means for pos!-
tiomng the player arm for the playing of records

‘gre actuated by & cam 358 prefersbly compris-

ing two separate generslly ellipticel cams 388A
and 2868 separated from each other by a spacer

353 and from cam 348 by & spacer 380.

- A control circuit operating and clutchcon-

irolling -cam 862 is mounied immediately ad-

jacent cam 886B. It includes 2 smell generally
V-sheped  fall 368 and a- similar rise 886, the

$two baing relatively close together angularly. .

A clutch end trip mechanism controlling cam
365 is positioned immediately adjacent cam 863.
16 includes o fall 870 and carries a peir of di-
emetrically oppositely located rollers 872 and -
374 which are located %0° from the center of

-the fall 376,

" The entire sssembly of cams and spacers are

) :secuned together by & plurality of axislly extend-
ing rods or pins 878 and the assembly i5 seoured

to the shaft by = pin 378 passing through spacer
‘368, af best iliustrated in g, 40. -

' The record clamping mechanism

" The yecord clamping mechanism includes the
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:clamping arm 226 rotatably. supporting the mov-
‘able turntable element 224. - The clamping arm
- 228 with its turntable element is moved between
record unclamping and record clamping posi-

tions. by. the cam 338 illustrated best in Fig. 37 .
and through clamping arm actuating means i<

lustrated best in Fig. 7, to which

figures partic-
-ular reference will now be had. T

.- The clamping arm 1is preferably actuated

.through a-double armed bell crank 386 resil-
lently connected to the clamping arm at one
end so that the record is resilently held in place
in playing position, one end of the bell crank
being operatively connected with the cam. The
erank is pivotally supported for movement about
-& shaft 382, which also pivotally supports the
‘clamping .arm 226 which extends upwardly
through the double armed crank arm. The
shaft 382 is mounted in horizontally extending
projections 384 of the main carriage casting 5.

One arm 386 of the bell crank is operatively
connected to the cam 836 through a cam fol-
lowing roller 388 secured to the outer end of
the arm and urged into engagement with the
cam by a spring 390 acting on the other arm
382 of the bell crank. The spring, more specifi-
cally, is secured to the projecting end of a pin
384 passing freely through the outer end of the
arm 392 and to the casting {{6.

‘The resilient connection between the bell
crank and clamping arm 226 is effected through
& compression spring 396 encircling the pin 584
and held between the clamping srm and the
-arm 3982 of the bell crank. -The spring urges
the bell crank and clamping arm apart & dis-
tance determined by restraining washers 388
secured at opposite ends of the pin 384, which
‘also passes through the clamping arm.

In the normal or home position in which the
apparatus is illustrated in Fig. 37, the cam fol-
lower is at the smaller diameter position of

9,081,845
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crank and record clamping arm pivot shaft 382
extends, the stripper having a pair of spaced
apart legs 402 on opposite sides of the bell crank
and clamping arm. The upper end of the guide
and stripper is generally rounded as indicated
by reference character 494 and it has a central
circular aperture 406 through which the turn-
table element 224 is adapted to rass. In order
to enable the player arm 348 to approach the
center of the record without striking the strip-.
per, the stripper is not a complete annulus as
its upper end, as best illustrated in Fig, 1, has
8 portion cut away to provide spaced apart ends

438 -between which the player arm passes in
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.cam 336 and the bell crank 380 is at the limit .

of its movement in a counterclockwise direction,

thereby moving the clamping arm with its turn- .

table element 224 away from the turntable ele-
ment 222 rotated by the turnteble shaft. )

When the cam shaft is rotated 180° in either
direction from the position shown in Fig. 317,
-the cam follower 388 is forced up the rise 338,
thereby moving the bell crank 388 in a clock-
wise direction and the latter urges the clamp-
ing arm toward clamping position resiliently
through the spring 396.. As the clamping arm
approaches .the record clamping position, the
pointed end 230 of the centering pin at its up-
per end passes through the center hole of the
record and lifts the record to the final playing
.position indicated in Fig. 7 and as heretofore
described in some detail. After the record has
been played, the cam shaft rotates a further
;180° in the same direction with the result that
the cam follower falls off the rise to move the
varlous parts in the reverse direction back to
their initial positions. N _ i

In order to prevent the record from following
the movable turntable element 224 when the
record is unclamped and in order to guide the
record in its movement to and from the play-
ing position, there is provided a combined rec-
-ord guide and stripper indicated as a whole by
reference character 400, which is best illustrated
in Figs. 1 and 7 to which reference is now had.
‘The stripper- is located at the left side of the
playing position. It is secured to the upper sides
of the projections 384 through which the bell
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the playing of a record. ,
Record transfer mechanism

- The record transfer mechanism is so con-
structed and arranged that it requires a mini-
mum of power from the motor and so that a
more uniform load is placed upon the motor.
The arrangement includes a spring which is ten-
sioned in part by the motor when a record is
returned from the playing position downwardly
to the record magazine and in which the power
thus stored in the spring is utilized to assist
the motor in raising a record upwardly from
the magazine toward the playing position. The
arrangement includes, in addition, means for ef-
fecting movement of the record transfer arm 38
a greater distance in the transfer of 10’’ records
than it moves in the transfer of 12’/ records.
The record transfer arm 38 is moved in op-
posite directions and under the control of the

-cams 388A and 856B. The former it utilized to
-effect the movement of ‘the transfer arm up-

wardly to move a record from the magazine to
the turntable and the latter is utilized to ten-
sion the power storing spring and to move the
transfer arm downwardly in the return of a
record in the playing position to the magazine.

The. cams are operatively connected to the
transfer arm through a double-armed and gen-
erally U-shaped cam follower (see particularly
Fig. 40) indicated as a whole by reference char-
acter 410 operatively connected. to a sector gear
812 meshing with a gear 414 on a hub 4{8 hav-
ing an extension £18 to which the record trans-
fer arm 38 is secured as by a plurality of screws
or rivets £20. :

-The cam follower 410 and the sector gear 4(2
driven by it are both rotatably mounted upon a
shaft 422 fixedly secured to the main carriage -
casting 85 as by a cotter pin 424 passed there- )
through in the manner best illustrated in Figs. 7
and 42. The shaft 422, the cam follower 410,
and sector gear 412 are located below the cam
assembly. One end of the shaft 422 extends out-
wardly substantially below the clamping arm
supporting and actuating mechanism, for a pur-
pose which will appear shortly. .

The cam follower 410 has a pair of upwardly
extending arms supporting rollers 428A and
426B adapted to engage the cam surfaces of the
cams 356A and 356B, respectively, the rollers be-
ing on opposite sides of a vertical plane passing
groggh the cam shaft 322 as best illustrated in

g. 40. '

The sector gear, which is rotatably mounted
upon the shaft 422, is connected to the cam fol-
lower through an adjustable lost motion connec-
tion to enable the sector gear position to be ad-
Justed relative to the cam follower for fixing
the retracted or low position of the transfer arm
below the records in the magazine and for-the




48
purpose of providing an arrangameni
the actusting mechanism may be oy
pendently of the transfer arm when the transfer
iz stopped, a3 will be descrived hersinafier,
72v of the records.

5 iost motion connection includes o gen-
wrally reciengilar aperture 528 in the sector gear
snd sn eccenirle headed screw 438 adjustably
raounted {n & dependent pertlon 482 of ths com
tollower 44D, as best Mlustrated in Fig. 40,
serew is adapbed to be locked in an adjusted posi-
tion by o lock nut 433 (see Fig. 42).

The sector gear and cam follower are blased
in opposite directions, and specifically to the
position in which they are shown. in Fig. 40 by
o spring 434 surrounding a portion of the sector
gear hub extending toward the cam follower, see
Flgs, 7 end 42. The spring, it may be noted
especlally from Fig. 40, forces the sector gear
downwardly so that the upper edge of the aper-
ture 828 rests on the head of the eccentric
headed screw 438. The transfer arm is at its
lowermost position under these conditions, so
that it is appsrent that by turning the screw
430 the lowermost position of the transfer arm
may be adjusted.

It should be mentioned that the spring 434 on
the gear sector hub makes it possible to stop the
transfer arm at either the 10’ or 12’’ position
while permitting the follower arm 410 to move
the same distance. When the transfer arm is
stopped, the adjustment screw 430 draws away
from the top edge of the opening 428 in the gear
sector, & smell distance when a 10’ record is
played and & greater distance in the case of &
12*’ record.

The head of the eccentric headed screw 430
hss & smaller diameter than the mouth of the
aperture 428 thereby providing a degree of lost
motion enabling the cam follower to move even
though the transfer arm and sector gear be at
rest, as they are in the transfer of the records,
and to & greater extent in the transfer of 12’
records.

The record transfer cams are effectively sym-
metrical so that the transfer mechanism oper-
ates the same for both directions of rotation of
the cam shaft and driving motor. In either event
the cam 856A, acting upon the roller #28A,
rotates the sector gear in a counterclockwise di-
rection when a record is transferred onto the
turntable. This transfer requires the lifting of
a record and in order to cut down the power re-
quired of the motor, power, previously stored
up in & spring 438, is utilized to assist the motor
in effecting the transfer. In returning a record
to the magazine, during the course of which the
record is lowered, the motor stores power in the
spring 438. The spring is secured to the pro-
jecting end of shaft 422, as best illustrated in
Figs. 7 and 42. One end of the spring is secured
to a washer 438 (with openings 438 for a spanner
wrench to facilitate adjustment) having a square
central aperture and fixedly secured to the shaft
422. The opposite end of the spring is secured
to a pin 449 secured to the segment gear. The
spring is tensioned a desired amount by turning
the shaft 422 before it is secured to the main
casting by the cotter pin 424. The arrangement
is thus such that a more uniform and smaller
load is placed upon the motor.

The transfer arm supporting hub {8 and vari-
ous parts assoclated therewith are pivotally mov-
ahle about & shaft 342 secured to the main car-
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Record transfer trougn and
soscelated mechanism -

The records are transizrred fo and from the
playing = record transfer arm and
along » track or trough, herein-
after ealled 2 iz and indicated as g whole
hy reference choracter 488, The {rough is gravity

blesed and while arranged initially to be lifted
from a lowar 12’ record position, In which the
itrough is normally located, to @ higher 107
record position by the record being transferred,
it returns %o the 12’’ record position except when
& 10’7 record I8 being transierred. In this event
the trough is latched in its upper position by an
arrangement to be described shortly. Means are
provided to prevent the trough from being un-
latched unless the 10’ record is returned a pre-
determined distance toward the magazine.

The record transfer trough 450, referring now
more particularly to Figs. 24 and 34 to 36, is
loosely and pivotally mounted upon a short shaft
452 secured to the main carriage casting §5. The
trough extends in both directions from the pivot
point, & shorter arm 454 extending forward to-
ward the magazine and a longer arm 456 ex-
tending rearwardly and upwardly toward the
playing position. The weight of the longer arm
456 tends to rotate the trough in a clockwise
direction about its shaft and against a rubber
sleeved stop 458 secured to the casting 66, as
best illustrated in Fig. 34. .

Before proceeding further with a description
of the latching of the trough for 10’ records,
it may be advisable to consider the construction
of the adjustable stops provided for determining
the upper limit of movement of the transfer arm
33 in the transfer of both the 10’ and 12"
records along the trough. The transfer arm
moves & greater angular distance in the transfer
of 10" records than it does in the transfer of
12’ records, because of the smaller diameter of
the {0’’ records and this limit position of the

.transier arm for the smaller records is deter-

mined by stop pin 460 adjustably mounted upon
& radial extension 462 of the transfer arm
carrying hub 446. The stop is adapted to strike
a short upwardly extending wall §64 (see Figs.
25, 35 and 36) of the main casting at the limit
of movement for 10°’ records.

The movable trough 450 is utilized as a stop
for determining the upper limit position of the
transfer arm 38 in the transfer of the larger 12*°
records. To accomplish this, the trough is pro-
vided with a downwardly extending arm 466
located substantially below the pivot shaft 452
and having a horizontally extending stop 468 at
its lower extremity. 'The latter is engageable
by & stop pin 470 adjustably mounted upon the
radial extension 462. The stop 468, it may be"
mentioned at this point, 1s maintained out of the
path of the stop pin 470 during the transfer of
§0’’ records, the trough being latched in a po-
sition such that the stop 468 does not obstruct
movement of the transfer arm.

The record trough 450 is latched in an elevated
position during the transfer of 0’ records.
The latching means includes & latch of novel
construction associated with the trough and con-
trolled by the transfer arm. The arrangement
is such that for the latch to be effective, the
trough has to be in an elevated position when

the transfer sarm I8 8t & cerfaln point in its
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cycle.” Otherwise, and this is- the cass in.the

transfer of 42°* records, the latch is not operable.

One of the trough latch members is consti-
futed by a shoulder 472 on a lat¢h plate 476
secured to the downwardly extending stop carry-
ing ‘arm ‘468 of the trough. The plate is ad-
justably mounted relative to a pin 478 and it

has & short arcuate slot 478 (See Fig. 34) where-
by ‘it ‘miay be -angularly ‘moved and secured in’

adjusted position by a screw 480 passing through
the slot.- The normal position of the latch plate
is illustrated in Figs. 1 and 34, in which the
trough is shown in its lowermost position.

‘The transfer -arm exerts its control by lateh
means cooperating with the latch plate 474 and
comprising two parts which are pivotally movable
relative t0 each other and are also pivotslly
mounted upon’ & pin 482 secured to the main
carriage casting 65. - Referring now moreé par-
ticularly to Figs. 34, 34A and 35, the two parts
of the latch are indicated by reference char-
acters 484 and 486, the former of which is located
at the right and carries a flange-like latch 488
adapted .to engage the latch 472 on. the latch
plate 474 only during the transfer of 10’’ records.
The two latch members 484 and 486 are biased
toward each other by a small spring 480 and
both lateh members are biased in a counterclock-

wise direction by a second and somewhat larger .

spring 492 secured to the latch member 486 and
to the -casting §5. The spring 482 acts also on
the right latch member 484 through g .flange
484 on -the left latch member 486 and more
particularly through an adjustable screw 43§
mounted in the flange 494.

“In the retracted position of the transfer arm
both latches 484 and 486 are located out of the
path- of movement of the record through, the
left latch member 488 being so located by a cam
498 on the transfer arm hub §i6. The cam is
so arranged relative to the latch member 486
that when the transfer arm is at a certain po-
sition the latch members are both moved counter-
clockwise by the larger spring £92. This move-
ment occurs at & time when a {8’ records is to
the left of the magazine side of the pivot shaft
452 of the record transfer trough dnd the trough
is in its elevated position. Consequently, when
the record rolls further along the trough and to
the right of the. pivot, to & position where it
tends to depress the trough, the trough is latched
by -the flange 488. In the transfer of the larger
12’* records, the record rolls beyond the pivot
shaft of the record trough before the latch-
members are released by the cam 498 with the
result that the trough is not latchéd and is,
therefore,- depressed to its lower positxon by the
weight of . the record.

“Thé two-part construction of the latch msures
that the trough will not be depressed to its lower
position. with a‘record at the right (or rear) of
the pivot point of the trough, thus insuring that
the trough will not be unlatched with a (0"
record to the rear of the pivot point. If such
unlatching occurred, the trough could not be
lifted, because it is lifted only by a record rolling
up the front arm.” The right member is not un-
latched until the record returns to the front of
the pivot point so that the trough cannot be
unlatched when the record has been properly
returned past. the pivot point of the trough to-
ward the magazine. .

The player arm assembly
The ’play_er.é.rx'ﬂ .assembly will be. described in
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conjunction with Pigs. 25 and 44 to 50, inclustve.
The assémbly is supported in the player arm
casting ({8 which is secured to the main car-

Tiage casting 8§ by four bolts 800, see particu-
larly Fig. 25. It includes a cradle 582 pivotally

* mounted for movement about an axis parallel to-
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" the player arm above the cradie.
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the turntable axis so that the player arm 344
and pickup 345 may follow the record grooves
in playing a record and be returned to initial
playing position -after the playing of a record.
The assembly includes 2lso a player arm support
564 pivotally mounted upon the cradle 502 for
movement about an axis substantially in the
plane of & record in playing position and shiftable
between two posltlons to. move the player arm
from one side of playing position to the other.

_The casting ({0 includes a pair of side walls
406 and 588 (see particulariy Fig. 50) intercon-
nected by 2 bottom wall 510.

The player arm cradle 502 comprises a cast-
ing having a pair of side walls 5/2 and 5{4 in-
terconnected by a pair of spaced apart generally
arched cross members 516 and 518 between which
the player arm support 804 is pivotally supported.
The cradle is pivotally secured for movement
about an axis parallel to the turntable axis by
a pair of pins 520 (see Figs. 44 and 46) secured
in the walls 506 and 508 of the casting ({6.

The player arm assembly is balanced arcund
the axis defined by the cradle pivot pins 520
by a counterweight 522 at the bottom of the
cradle, as well illustrated in Figs. 48, 48 and 50.

The player arm support 884 is pivotally sup-
ported by a pair of spaced apart pivot pins 524
secured in upstanding generally triangular €X-.
tensions 526 of the cradle cross pieces 516 and
§i8. The support comprises a palr of generally
triangular ends. 528 interconnected by narrow
spaced- apart cross pleces 588 and 532 which de-
termine the two positions of the support by en-
gaging the upper side of the rear cross piece
518, see Fig. 46. . A pair of rubber buttons 5§33
secured to the support 584 are provided to cushion
the . engagement between the support and the

5 cradle, as best illustrated in Fig. 46.

The player arm 344 is pivotally secured to the
support 584 about an axis parallel to the plane
of a record in playing position but displaced
from this plane at the limit positions of the
support 504.. The player arm is thus pivotally
supported by a rod 534 fixedly secured to and
passing through the player arm and a pair of
pivot pins 836 engaging the rod and secured to
the end portions 528 of the support. The pins
are located substantially centrally between the
cross pieces 530 and §32 so that the lower eni
of the player arm extends downwardly below
the support 504 and into the space between
the side walls 512 and 544 of the cradle.

The player arm is balanced relative to the
axis defined by the pins 536 by a counterweight
§38 secured to the lower end of the player arm
in suitable manner as by screws 540. o

The player arm and pickup means are biased
for movement about the pivot pins 536 toward
the adjacent side of a record in playing position
by a pair of springs 542 and 544 located at oppo-
site sides of the player arm. The spring 542
extends between wall 52 of the cradle and a
bracket 546 secured to the player arm. . The
spring 544 similarly extends between wall 514
of the cradle and a bracket 548 also secured to
In the posi-
tion shown in Fig. 50, wherein the player arm
is conditioned for the playing of the right side




of s record, the spring 544 iz eflective v hiss
the pickup means into engagement withh & record.
When the player arm is shifted io its mhhw Bosie
tion, the spring B42 becomes effective io Hias the
pickup means into engagement with the ieft
side of a record in playing nosiiion.

Mechanisms jor effecting copperaiion of pic
means with opposite sides of records

Lun

The cooperation of ths pickup mesns with
opposite sides of records is controlled in response
to the direction of rotation of the driving motor
§58 and thus in responss to the direction or rota-
tion of the turniable and slso the cam shaft, both
of which are rotated by the motor i58. This
mechanisin includes the previously refsrred to
cam 348 illustrated best in Pig. 39, & pivotally
mounted lever 558 and g slide bar 582 operated
by the lever and cpevaiively connected to the
player arm.

When the right side of 2 record is to be played,
the parts of the mechanism cccupy the posi-
tions in which they are indicated more particu-
larly in Figs. 12, 39 and 48, and when condi-
tioned to play the left side of a record, the
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mechanism occupies the position in which it is

" indicated in Fig. 44.

The lever 550 is pivotally mounted for move-
ment about a shaft 554 mounted in the player
arm casting 1{8. The upwardly extending srm
§56 carries a roller 558 adapted to follow cem
348 and to enter the recesses 352 and 384. The
lever 550, it should be noted, is centered by a
spring 560 secured to a central arm 582 of the
lever, and to wall 508 of the player arm casting
118. The spring tends to move the lever to &
position wherein the roller 538 is on & line con-
necting cam shaft 322 and the shaft 554.

The slide bar 5§52 is operatively connected to
the downwardly extending arm of lever §50 by
a bell crank 566 (see Fig. 49) having a bifurcated
end 568 through which the lower end of the arm
564 extends. The bell crank pivots about a pin
§70. The slide bar 552 is pivotally secured by a
pin 5712 to the bell crank. The slide bar is locat-
ed immediately below & ledge 514 extending
crosswise of the cradle and it is guided in its
movement by a pin 516 secured to the ledge and
passing through a slot 578 on the slide bar.

The slide bar is operatively connected toc the
player arm by a pair of upstanding spaced apart
lugs 580 preferably formed integrally with the
slide bar and adapted to engage a plate 532 ex-
tending therebetween and secured to the lower
end of the player arm and preferably to the
counterweight 538, see, for example, Figs. 48
and 49.

The movement of the player arm by the shift-
ing mechsanism is facilitated by means prevent-
ing undue movement of the player arm and also
to give it an upward component of movement,
whereby the support 504 may be more readily
moved from one of its two positions to the other.
Referring now more particularly to Figs. 46 and
50, the means referred to includes a generally
semicircular plate 584 secured to the underside
of the player arm—preferably to the underside
of the counterweight 538, and a roller 586 se-
cured to the cradle. The roller is actually se-
cured to the cradle counterweight §22 and it is
located substantially in alignment with the piv-
otal axis of the player arm support 504 so that
when the slide bar is moved in opposite diractions
in response to the rotation of the cam shaft in
opposite directions, the reller is engaged by the
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Mrmi- dyvcuiar plate. LJ} hereby the player arm
is both moved sidewiss amrj {itled by a,h\, move-
ment of the slids by,

The plate and roller slso ach as an overcenter
device for positioning t‘le lower end of the player
arm as the support 584 is moved beyond its cen-
ter position. As a result the plate 582 is always
spaced from the shifting lugs 082 to provide
space for the required movements of the player
srm.

The slide bar 882, it might be mentioned at
this point, is also utilized to control the amount
of bias urging the pickup means from its initial
playing position into the playing grooves in re-
sponse to the direction of rotation of the motor

and the location of the pickup means. More bias
is applied when the pickup means is on the right
side, whereat the record grooves rofate in a di-
rection tending to move the player arm away from
the record grooves. On the left side, where the
direction of rotation is such that the pickup
means is urged toward the center of the record,
less bias is placed upon it.

Mechenism for moving the pickup means into
and out of engagement with a record in play-
ing position

The player arm is movable in a plurality of
directions. One of these is the movement of the
player arm and pickup means toward and away
from & record in playing position, the movement
toward a record occurring when a record is to be
played and & movement away from the record
after the record has been played. These move-
ments are confrolled by means including the
previously referred to eam 340, best illustrated
in Fig. 38, and a lever 880 having a pair of spaced
apart arms 592 and 534 connected by a cross
piece 586 and adapted to cooperate with the
player arm when the latter is in position to play
the right and left hand sides of records, respec-
tively, The lever is pivotally movable about the

- shaft B854 and it is urged in & counterclockwise
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direction by a spring 598 to maintain a cam fol-
lower roller 608 in continuous engagement with
the cam 348. The roller is mounted at the upper
end of gn upwardly extending lever arm §02.

The lower front ends of arms 594, which pro-
ject downwardly, are provided with opposed cam
surfaces 804 adapted to engage rollers 686 secured
to opposite sides of the player arm and thereby
conirol the movement of the player arm toward
and away from a record in playing position. Un-
der nonplaying conditions, the cam 348 holds the
lever 580 in its lowermost position whereat one
or another of the arms 582 or 594 engages the
roller 606 positively to maintain the player arm
at its farthest position away from playing posi-
tion. After a record has been transferred to the
playing position, the roller moves inwardly down
the fall 345 of cam 34@ and the lever 590 is raised,
whereby the player arm is released and one or the
other of the biasing springs 542 or 544 resiliently
urges the player arm to engage the record. After
& record has been played, the lever 590 is de-
pressed and the player arm is positively moved
out of engagement with a record,

Mechanism for positioning pickup means at ini-
tial playing position

The mechanism for positioning the pickup
means at the initial playing position includes
means for latching the cradle supporiing the
pickup means to positioning means, which latch-
ing means is released to free the cradle and pick-
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up means when a record is to be played so that
the pickup means may readily follow the playing
grooves of the record. After the record has been
played the cradle is again latched to the posi-
"tioning means whereby the pickup means is posi-
tively returned to and positioned at its initial
playing position for 12'* records. The pickup
means is positioned at the initial playing position
for 10’’ records by means controlled by the record
transfer mechanism.

The pickup means is returned to the -initial
playing position for 12’’ records by the downward
movement of the lever §90. The lever carries a
roller 610 at its rear end—more particularly at
the rear end of arm %592, adapted engage &
plate 612 fixedly secured to the cradle in adjusted
position by a pair of screws 614, as best illus-
trated in Fig, 44. When the lever is depressed,
the roller engages plate 612 and moves the cradle
in a clockwise position a distance sufficient to in-
sure that it will be latched to.the positioning

10

20

‘means after the playing of both the large and

small sized records.

The positioning means includes & positioning
plate 618 (see Fig. 25) pivotally secured to the
carriage and - pivotally supporting a movable
latch plate 618 cooperatively associated with a
latch plate 6§20 secured to the cradle in adjusted
position. Referring now more particularly to
Pigs. 26 and 44, it may be noted that the latch
plate 620 is secured to the outer side of the right
- cradle wall 512. The rear end of the plate is bi-
furcated and pivotally secured for movement
about the pivotal axis defining means of the
- cradle. The forward end is provided with a slot
622 through which extends a screw 624 for hold-
ing the latch plate in its adjusted angular posi-
tion. The latch plate is provided with a latch

defining groove 626 facing the pivotal axis of the.

cradle, A transversely extending pin 628 is pro-
vided on the plate above the groove for coopera-
tion with the means for biasing the pickup means
into the initial record grooves, in a manner to be
described in greater detail shortly. .

The cradle is operatively connected to the posi-
tioning plate 616 by the latch plates 818 and
620. The former has a downwardly extending
arm 630 with a transversely extending flange 632
constituting a latching finger adapted to enter
the latch defining groove 626 thereby to latch
the plates 616 and 618 together.

The movable latch plate 618 is pivotally secured
to the positioning piate 616 as by a pin 634, 1t
is biased in a clockwise direction by a spring 636
secured to a rearwardly exténding arm 638 of the
plate and to the positioning plate 616, the relative
movement between the two being limited by a
stop arm 640 extending to the right from the
movable plate and adapted to engage a down-
wardly extending arm 642 comprising part of the
positioning plate.

The latching and unlatching of the latch plates
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818 and 620 is under the control of the cam

_operated lever §90. The lever is provided with
a ledge 644 (see Fig. 49) extending to the right
from arm 592 and located below and adapted to
engage a screw 646 adjustably mounted upon a
flange 648 extending transversely from the mov-
able latch plate 618. The ledge and adjusting
screw are so located relative to each other that
the cradle is unlatched at & time when the lever
§9¢ is near its uppermost limit of movement so
that the player arm is free o follow the record
grooves only after it has been properly posi-
tioned.
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The positioning plate 618 determines the lo-
cation of the player arm for both 10’ and 12*’
records. The plate is normally latched into a
first or 12’ record position by a latch lever 650
(see Fig. 25) having a latch finger 6%2 at its
rear end cooperating with a latch defining flange
604 at the lower end of the positioning plate.
The positioning plate is mounted for pivotal
movement about a pin 656 mounted in the cast-
ing 110 and it is urged in a counterclockwise di-
rection by a spring 658 secured to a flange 660
at the upper end of the plate and to & station-
ary pin 662.

When a 10’ record is to be played, the posi-
tioning plate is unlatched and moved in a coun-
terclockwise direction by the spring 628 to a
position whereat the pickup means is properly
positioned at the initial playing position for a
10’ récord. This position is determined by an
adjusting screw 664, engageable by a transverse
flange 666 at the lower end of the Ppositioning
plate.

The positioning plate is unlatched from the
unlatching lever 650 in response to the size of
the record being transferred and more particu-
larly in response to the greater angular move-
ment of the record transfer.arm occurring when-
a 10’ record is transferred. When a 10’’ record
is being transferred, the latch lever 850 is moved
in a clockwise direction by a slide plate 668 hav- -
ing a finger 670 at its redr end engageable with
a downwardly extending arm 672 of the lever
650. " The slide plate 668 is moved forward by
& shoulder 674 on the transfer arm hub 41§ en-
gageable with an upwardly extending end 676
of the slide plate 668. When the slide plate is
thus moved, the lever 650 is moved about its pivot
shaft 6718 and against the tension of the spring
680 connected between the latch lever and post-
tioning plate. :

When the record is returned to the magazine,
the spring 680 returns both the slide plate and
latch lever to their initial positions and when
the pickup means is returned to its initial 12°*
position by the downward movement of the cam
operated lever 5380, the positioning plate 618 is
again latched to the latch lever 650.

The slide plate 668 -is mounted for sliding
movement underneath the main carriage casting
as best illustrated in Figs. 25 and 52, it being
guided in its movement by a pair of pins 680.

It will thus be noted that ethe construction is
such that the positioning plate does not move
when 12’ records are being played but does
move when 10’ records are played and that
the cradle is always returned to its 12’’ position

‘whereat it is latched by the positioning plate in
conjunction with the latch plates 618 and 629,
‘as previously described.

Mechanism for biasing pickup means from initial
playing positi_on to record grooves

The mechanism for biasing the pickup means
from its initia] playing position on & record into
the first groovesis characterized by the application
of a greater biasing force when the pickup means
is located at the right side of the playing posi-
tion to play the right side of a record, and it is
equally effective for both sizes of records. The
biasing mechanism is controlled in response to
the direction of rotation of the motor and cam
shaft and preferably it is controlled by a portion
of the player arm shifting mechanism, notably
by the. slide bar 8§52, which, it will be remem-
hered, occupies two dlﬂerent positions when the
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player arm is shifted by it to its twe positions
on opposite sides of the playing position.
The biasing force is preferably obtained through
the use of a pair of relatively light wire springs
682 and 684 (see Fig. 25), the former of which

is operative to bias the pickup means into the

record grooves when the player arm is on either
side of the playing position, and the latter of
which is effective only when the pickup means is
at the right side of the playing position. The
springs are both secured to the positioning plate
616 by a pair of lugs 686 -and they project toward
the front of the machine. Spring 882 is provided
with a generally downwardly extending U-shaped
portion 688 extending down into abutting rela-
tion with the previously referred to pin 628 se-
cured to the latch plate 620. The U-shaped
portion 688 is guided by an apertured fiange
630 extending horizontally from the downwardly
extending arm 642 of the positioning plate 616.
This flange also serves to limit the downward
movement of the springs and thereby the dis-
¢anee through which the cradie and player arm
are moved by the biasing means.

The spring 684 is simply a straight wire pro-
jecting beyond the spring 882 and the flange 680
into the path of a vertically reciprocable plate
692 adapted to be moved upwardly under certain
conditions to render the spring 684 ineflfective.
The spring 684 acts through the spring 682, the
latter being provided with a double bend €94 to
provide a seat for the outer end of spring 684.

The plate 692 controlling the effectiveness of
spring 684 is urged upwardly by a spring €96 se-
cured to the plate near the lower end thereof
and to the pin 662 secured to casting {{8. The
plate is latched in its lowermost position by the
right end 698 of the slide bar 552 when the pick-
up means is positioned to play the right side of
a record, as indicated best in Figs. 25, 50 and 51.
Under these conditions, it may be noted that the
end 698 of the slide bar proiects beyond the wall
506 of the player arm casting {48 and into &
groove defined by a U-shaped flange 788 at the
jower end of the vertically reciprocable plate
892.

The spring 684 is rendered ineffective to exert
.a biasing force upon the pickup means {0 move
it from its initial playing position into the record
grooves when the left side of & record is o be
played. The plate 692, it will be remembered,
is urged upwardly by the spring 696 but move-
ment of the plate is prevented until after the
pickup means has been placed in initial pley-
ing position on a record by a generally rounded

" projection 182 at the underside of the ledge 844
on the player arm controlling lever £88, which
projection is best illustrated in Fig. 44. The pro-
jection acts upon g rearwardly extending finger
704 of plate 6§92, which is disposed underneath
the ledge, 1. e, to the left of the wall §66, as best
illustrated in Fig 51. This projection also moves
the plate §82 downwardly when the pickup means
is returned to its initial playing position.

‘When the ledge is lifted under the control of
cam 340, the plate is moved upwardly by the
spring and a flange 78€ engages the outer end of
spring 684 and lifts it so that it is ineffective
to bias the cradle to its initial playing position.
'The plate is guided in its vertical movement by
a pin 708 and the pin 862 passing through slots
719 in the plate, as best ﬂlustratéd in Fig. 25.

Before passing from the biasing mechanism,
it might be well to note that it does not become
effective actually to move the pickup means until
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- the latter has been unlatched from the position-
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ing plate 818 by its engagéement of the latch mem-
bers 628 and §32 by the upward movement of
the ledge 644, as previously described. Further-
more, it is equally effective on both sizes of rec-
ords because the springs are mounted on the
player arm positioning plate 618.

The cycling clutch control

As heretofore indicated, the cycling clutch is
engaged at all times except when a record is be-
ing played. When a record is being played, the.
clutch is disengaged. The engagement of the
cycling clytch is controlled by & relay which is
also used to control the movement of the car-
riage into position to play selected records and
the disengagement of the cycling clutch is con-
trolled by the cam assembly. While the relay is
operated. & first time to initiate the playing of
a record and a second time at the end of the
playing of a record, only the latter operation of
the relay has a controlling effect upon the cycling
clutch. As already indicated, it then efiects en-
gagement of the cycling clutch. Inasmuch as
the clutch is engaged when the playing of a
record is initiated, the operation of the relay
at this times does not affect the clutch.

The combined record selector and cycling
clutch trip relay, which will hereinafter be re-
ferred to simply as the trip relay, is indicated
by the reference character 720. It is located at
the right side of the machine and to the rear

" and somewhat above the cam shaft assembly, as

best illustrated in Fig. 1. It is secured to the
carriage by g mounting bracket 722 and has as-
sociated with it an armature 724 pivotally mount-
ed upon a generally U-shaped support 726 hav-
ing a lower forward extension 728 serving to limit
downward movement of the armature, in which
direction the armature is biased by a spring 130.
A trip latech 732 is secured to the underside of
the armature, '

The trip relay controls the operation of the
cycling clutch through a linkage system includ-

* ing & meain trip lever, indicated as a whole by

reference character 734, performing s number
of funetions and having a number of arms or ex-
tensions, a second multiarmed lever indicated as

- & whole by reference character 738 and adapled

5¢

>
i

(4]

76

to oscillate a lever 738 operably connected to the
cycling clutch yoke 264 through a fourth lever
indicated as a whole by reference character 740,
These various levers are best illustrated in Figs.
8 to 11, inclusive, and 26, to which particular

% reference will now be had.

The main trip lever 734 has an arm 742 .
adapted. to be latched by the latch 732 on the
trip relay armeature 724 and which is unlatched
when the relay is energized. Each time the relay
is energized, the lever 734 is released and moved
in & clockwise direction, as viewed in Fig. 26,
gbout a pivot shaft 744 fixedly secured to the
cerriage wall. In thus moving it effects clock-
wise movement of the multiarmed lever 736
through a pin and slot connection including a
pin 746 at the lower end of irip lever 7384 and a
slot 748 at the lower end of the lever 736. The
lever 738 plvots about its shaft 756, also fixedly
secured to the carriage casting 55, whereby the
bifurcated upper end 752 is moved to effect up-
ward movement of the narrow end 783 of the
oycling clutch- lever 738 which projects through
an opening in the casting wall. This upward
movement of lever 738 is utilized to effect en-
gagement of the clutch upon completion of the
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playing of a record when the trip reley is en- -

ergized by a player arm trip mechanism to be
described hereinafter.

The cycling clutch operating lever 138 is re-
turned to its initial position by rotation of the

cam shaft, an operation that also resets the trip

mechanism as will be made. apparent shortly.
The return is effected by one or the other of
the pins 372 of cam 368 acting upon a generally
horizontally disposed flanged arm 154 on the
multiarmed lever 788. The pins move the lever
738 in a counterclockwise direction thereby to
return the cycling clutch lever 138 to its initial
position, and likewise to return the main trip
lever 134 to a position to be engaged by the trip
relay operated latch 732, the return movement
of the lever 734 being effected through the pre-
viously described pin and slot connection
T38-—T48.

The cycling clutch is normally engaged and
the cycling clutch levers 188 and 740 occupy the
positions in which they are indicated in Fig. 10.
The cycling clutch is biased toward and main-

tained in its engaged position by a wire spring’

158, the free end of which engages the yoke shaft
operating lever 216. The other end of the spring
encircles a supporting shaft 758 about which
the levers 738 and 140 are pivotally movable.
The other end is also secured to the lever T48,
as indicated by the reference character 760,
thereby to bias that lever in a counterclockwise
direction as viewed in PFig. 10. The lever 140

' 30 '
bifurcated end 152 of the lever 13! All that
happens is that lever 738 is moved clockwise but
lever 740 is not moved because of the then sepa-.
rated parts 718 and 780 of the two levers. How--

- ever, when the cycling clutch has been previously
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disengaged by release of the latch 168 during
the playing of a record, then when the trip relay
is-energized by the player trip mechanism, the
upward movement of the bifurcated end 7152
effects engagement of the clutch through the
clockwise movement of levers 738 and 740, which
are in abutting engagement through the parts 118
and 780.

It should perhaps be noted further that the

.trip mechanism controlling the cycling cluteh is

so constructed and arranged relative to the latch
168 and its actuating pin 170 that the trip mecha-

‘nism operated lever 136 is not returned to its
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lower position before the latch 168 is restored to

latching position.

Player arm trip mechanism .
' The player arm trip mechanism controls the

trip relay 150 and, more specifically, it energizes

30

is operatively connected to the yoke shaft operat- -

ing lever 218 by an adjustably mounted screw
162 mounted in a flange 764 at the upper end of
an arm 166 of the lever 740.

The lever 140 is latched against movement
in clutch disengaging direction by a generally
diamond shaped latch 168 pivotally mounted
upon a main casting wall above the cam shaft
driving worm wheel 326 which engages the
flanged generally horizontally disposed arm 788
of the lever 740. The latch is moved to unlatch-
ing position when the mechanism has been op-
erated to start playing a record by a pin 770

mounted upon the worm wheel 326 secured to the

cam shaft.

The cycling clutch is disengaged, when the
lever 740 is unlatched, by a helical spring 112
secured to flanges T14 and 776 on the levers 140
and 138, respectively. It will be noted that when
the lever 740 is unlatched, the spring 112 is effec-
tive to move lever 740 in a counterclockwise di-
rection and thereby effect disengagement of the
cycling clutch through. operation of the yoke
shaft 274 through the yoke shaft operating lever
218,

The cycling clutch is engaged by the upward
movement of the bifurcated end 152 of the lever
136 which effects clockwise movement of the lever
138. The latter is operatively connected to lever
740 through a flanged rubber-covered arm 718
adapted to engage an adjustably mounted screw
780 on lever 740.

The latch 768 is biased to return to a normal
or neutral generally vertical position by a spring
182, the intermediate portion of which encircles
the latch supporting pin 784 and the free ends
of which extend beyond a stationary projection
786 and a projection 188 constituted by a flange
on the latch, as best illustrated in Fig. 11.

It is believed clear, especially from Fig. 10, that
when the trip relay 120 is operated in response
to. a record selection that the cycling clutch is
not operated by the upward movement of the

the trip relay. The relay is energized ordinarily
after the playing of a record, either when the
player arm 344 moves toward the axis of record
rotation to a predetermined position or moves in
a reverse direction—as when it moves into an
eccentric groove at the end of the playing of the
record.

The player arm trip mechanism includes s
latch operable in response to the player arm
position and a lever controlled by the latch and
adapted to close a switch contrclling the trip
relay, and the mechanism will ke described with

 particular reference to Figs. 12, 26 to 28, and 46.
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The trip relay 720 is energized by the closure
of a switch 798 cooperatively associated with a
pivotally mounted switch operating lever 792
biased by a spring 794 in 'a direction to close
the switch and normally latched by a player arm
operated latch 198. The latch is adapted to be

- moved in g counterclockwise direction, or lifted,
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3 in response t0 movement of the player arm in a

reverse direction. or up to a predetermined point,
respectively, as viewed in the respective flgures
by a pawl 1988, or a lift plate 800 moving with
the player arm cradle. The lift plate, referring
now more particularly to Figs. 12 and 46, is se-
cured to a generally upwardly and rearwardly
extending bracket 802 secured to the left side of
the cradle, the plate being adjustable about a
pivot pin 804 and adapted to be locked in ad-
Justed positions by virtue of a pin and slot con-
nection 866—808.

The pawl 199 is pivotally secured to the bracket
by the pin connection 808 of the plate. It is
bilased by a spring 810 so as to occupy a posi-
tion whereat its upper flanged end 812 is in-
clined upwardly with its pointed end 814 at the
highest elevation, as best illustrated in Fig. 12.

The lift plate and pawl are cooperatively asso-
ciated with a roller 816 and teeth 818, respec-
tively, mounted upon and formed at the under-
side of a rearwardly projecting arm 820 of the
latch lever 796. When the 1ift plate moves under-
neath the roller and lifts the arm 820 as a re-
sult of the inward movement of the player arm
to a particular -point, the latch lever is moved
in a clockwise direction, as viewed in Fig. 12, or

‘in & counterclockwise direction as viewed in Fig=.

26, 27 and 28. It is moved in the same direction
. by reverse movement of the player arm when the
5 pointed end 814 of the pawl is' in engagement
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with the teeth 818. When the player arm moves
toward the center of the record in playing posi-
~ tion, the pawl ratchets over the teeth, but when
the player arm moves in the reverse direction the
pointed end 814 engages the teeth and moves the
latch lever.

When the latch lever is moved, as described
above, it releases the switch operating lever 792
with the result that the latter is moved by spring
184 in a counterclockwise direction, as viewed in
Figs. 26 to 28, to close the switch 790. The latch
lever has a downwardly extending arm 822 nor-
mally engageable with a latching shoulder 824
formed intermediate the ends of the horizontal
arm 826 of the switeh operating lever. The
switch operating lever is pivotally movable upen
a shaft 828, it being urged in a counterclockwise
direction about the shaft by the spring 794, A
relatively high projection 830 is provided on the
lever 192 so that the lever will not be freed from
arm 822 during cocking of the trip mecheanism,
as will be described shortly. The switch oper-
ating lever is also provided with a generally
downwardly inclined arm 832 engageable by &
pin 834 upon the main trip lever 138 during the
cocking operation. The pin is mounted inter-
mediate the ends of a generally horizontal arm
236 forming part of the main trip lever.

A dashpot 838, including relatively movable
parts 840 and 842, secured to the arm 836 and
the carriage casting 89, is provided to retard
movement of the main trip lever-134 and thereby
minimize the noise made by the apparatus.

The player arm trip mechanism is cocked
upon the transfer of & record. The effective
cocking operation occurs when the record is be-
ing transferred from the playing position to the
magazine. A similar cocking operation occurs
when the record is being transferred to the
playing position, but this does not ordinarily
have any effect on the trip mechanism because
it has been previously cocked. However, the
second cocking operation insures that the player
arm trip mechanism will be cocked.

With the apparatus conditioned for carriage
travel, the player arm trip mechanism is cocked
as indicated in Fig. 26. The downwardly ex-
tending latch arm 822 of the latch lever 796 is
on top of shoulder 824 in the switch operating
lever 792 and against the shoulder 838. When
the trip relay 7128 is energized in response to a
selected record, the main trip lever 7138 is re-
leased as heretofore indicated. The pin 83§ on
the horizontal arm 838 of this lever moves the
switch operating lever 792 in clockwise direction,
the pin engaging the downwardly extending arm
. 832, as indicated in Fig. 27. The clockwise move-
ment of the lever 792 serves no useful function
at this time except in the event the trip arm
mechanism had been uncocked for some reason
or another. The end of the horizontal arm 826
of lever 782 moves away from the switch 790,
which is a normally open switch. When the
record is ready to be played, the player arm trip
mechanism occupies the position in which it is
shown in Fig. 28, which is the same as that of
Fig. 26—the pin 834 being displaced from the
arm 832 of the switch operafing lever 182 to
condition that lever for movement in & counter-
clockwise direction to close the trip relay con-
trolling switch 790 when the latch lever 786 is
moved in a counterclockwise direction either by
the lift plate or the pawl. When this occurs,
the arm 822 is moved off the shoulder 824 of the
switch operating lever 782 and the latter is im-
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mediately moved in a counterclockwise direction
by its spring 794, whereupon the switch 790 is
closed and the trip relay energized. .

When the trip relay is energized after the
playing of & record, the cycling clutch is engaged
in a manner heretofore described in detail. At
the same time, the main trip lever T34 again
moves in & clockwise direction to move the switch
operating lever in the same direction, whereby
the latch lever 796 is gravity biased back against
the shoulder 838—to its initial position.

The cam operated and safely trip mechanisms
and double clutch control

The cam operated or main trip mechanism,
the safety trip mechanism and double clutch
control will next be described with particular
reference to Figs. 2, 22, 23, 24, 26, 27 and 28.

The cam operated trip mechanism is arranged
to control and to effect the vertical movements
of the double clutch member between its carriage
driving and cam assembly driving positions. The
control is such in the main that the clutch is
shifted upwardly into cam driving position when
the record transfer arm is in alignment with a
selected record and is shifted downwardly when
the record has been played and returned to the
magazine and after the transfer arm has heen
properly returned below the magazine so that it
can be moved longitudinally.-

Means operable by the cam means is utilized
to control the trip mechanism so that the mov-
able clutch member cannot be shifted down-
wardly to move the carriage until the cam means
has reached 2 certain point. This means, called
a safety trip mechanism, is provided to prevent
the shifting of the clutch into carriage driving
position in the event a record is not properly -
returned to the magazine. For instance, if a
record should be accidentally or otherwise left
in an intermediate position where it would be
struck by and perhaps broken by movement of
the carriage, the clutch is prevented from being
shifted downwardly and the cycling mechanism
is operated through another playing ecycle in-
volving the return of the record to the playing .
position and a renewed efiort to return the record
to the magazine.

The movable double clutch member is moved
verticelly by a clutch operating lever indicated
as a whole by reference character 858 pivotally
mounted on the pivot shaft 7150 alongside (to the
right) of the multiarmed lever 136, with the main
trip lever 134 disposed between the two, as best
illustrated in Figs. 26 to 28, inclusive. The clutch
operating lever includes a forwardly extending:
arm 882 which is pivotally connected to the upper
end of the vertical clutch shifting lever 24, as
by & pin 8854.

The double clutch member is shifted upwardly
through the lever 850 when the trip relay 720 is
energized in response to the selection of a record.
The lever 858 is moved upwardly by resilient
means, and the motor, if need be, and is main-
tained in its upper position by the cam 368. The
resilient means for moving the lever 8%¢ up-
wardly includes a spring 856 secured to g rear-
wardly extending arm 838 of the main trip lever
734 and to a flange 858 formed integral with a-
trip mechanism mounting bracket 8%0. The
spring urges the trip lever 734 in a clockwise di-
rection but it will be remembered that movement
in this direction is prevented by the latch 732
mounted on the irip relay armature 724. When
the trip relay is operated in response to a record
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‘selection, the trip lever 734 is moved by the spring
888 clockwise from the position in which it is
illustrated in Fig. 26 (the home or carriage
traveling position in which the double cluteh is
" at its-lower position). In so moving, the top
lever moves the clutch shifting lever 850 in a
clockwise direction through the multiarmed *ver
13¢ which has a generally upwardly and rear-
wardly extending arm 862 having a flange 864
disposed beneath an intermediate portion 868 of
the lever 856. Thus, when. the trip lever 134 is
released, the lever 736 is moved in clockwise di-
rection about its pivot shaft 150 through the
pin and slot connection T46—748 and the flange
884 moves the clutch shifting lever 850 in.a
clockwise direction. The lever 850 is connected
to the lower arm 7154 of lever 138 by a spring 868
which is utilized to effect the downward move-
ment of the clutch, it aiding gravity to do this.

Fig. 27 {llustrates the positions of the various
mechanisms immediately after the operation of
the trip relay 720 in response to g record selec-
tion. The double clutch has been shifted to its
upper or cam shaft driving position and it is
maintained in this position after the cam as-
sembly starts to rotate by the cam 368, the larger
diameter portion of which engages a roller 870
mounted on the horizontal forwardly projecting
arm 852 of the clutch shifting lever 858.

The cam and roller also insure that in the
event the spring does not pesition the carriage
and shift the clutch, then the power of the motor
is utilized positively to move the double clutch

it the record has been properly returned to the
magazine, by the upward movement of a cam
operated trip lever 872 having a forwardly exs
tending arm 813 adapted to lift a trip mechanism
latch lever 814 located above the front end of
the arm. The arm 813 is raised or moved in
clockwise direction when the cam 362 returns to

- Its initial position by the projection 366 on the
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into complete engagement to drive the cam as-

sembly and positively to locate the carriage with
its record transfer arm directly below the se-
lected record. The motor drives the cam assem-
bly and cam 368 moves the double clutch shifting
lever 850 upwardly, thereby simultaneously to
effect further upward movement of the cluteh, if
necessary, and positively to move the bell crank
132 through which the positioning roller {14 is
moved into the grooves in the detent wheel 1{2.

The cam 368 and roller 810 also prevent down-
ward movement of the double clutch when the
trip relay 720 is energized after the playing of &
record, as will appear more fully shortly.

As the cam assembly continues to rotate (in a
counterclockwise direction for the playing of the
left side of a record) with the roller 819 on the
rise of cam 368, the trip mechanism is recocked
and the cycling clutch is disengaged when the
cam shaft reaches the position shown in Fig. 28.
In recocking, it should be noted that the flange
864 i3 displaced from the intermediate portion
886 of lever 850, as illustrated in Fig. 28.

Assuming for the purpose of the present de-
scription that only the left side of a record is to
be played, then when the trip relay is operated
upon completion of the playing of a record, the
cam continues to rotate in counterclockwise di-
rection back to its initial position of Fig. 26.
Shortly before reaching this position and at that
position, the roller is above the fall 370 in cam
368, thus conditioning the clutch lever 850 for
downward movement by spring 868 to shift the
double cluteh to its lowermost or carriage driving
position. Inecidentally, if the right-hand side of
the record is to be played after playing the left
side of the same record, the driving motor and
cam are reversed before the initial position is
reached by the depression 364 on cam 362, in a
manner which will be described hereinafter.

When the cam assembly reaches its initial po-
sition, the safety trip mechanism in unlatched,
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cam, which engages a projection 878 extending .
downwardly from an intermediate portion of the
arm 813. The lever 812, it may be noted, is
pivotally mounted for movement on the shaft
828, and biased toward cam 362 by a spring 818
connected between it and lever 850. -

Safety trip mechanismk

The safety trip mechanism is so constructed
and arranged that the operation of the trip
mechanism latch lever 874 by the cam 862 and
lever 872 will not result in the downward shifting
of the double clutch unless the record is properly
returned to the magazine and the transfer arm
38 has been moved below the records in .the
magazine., In other words, the carriage cannot
be moved unless it can be moved without damage
to the records or to the apparatus. -

The safety trip mechanism includes, in addi-
tion to the latch lever 878, a clutch latching
lever 880 (see especially Figs. 22 and 23) adapted
to prevent the downward movement of the clutch
shifting lever unless it is released, a record safety
trip lever 882, adapted to be moved into the
plane of record transfer movement and which
is prevented from moving a sufficient distance to
permit unlatching of lever 880 unless the record
is properly returned to the magazine, a resilient
spring arm 884 secured to and movable with the
record transfer mechanism and actuating the
lever 882, and a lever 886 correlating the record
safety trip lever with the cam operated trip lever
874 and the clutch latching lever 880. . .
" The levers 814, 880, 882 and 886 are all
mounted upon a bracket 888 secured to the back-
side of the main carriage casting, as best illus-
trated in Fig. 22, XLevers 874 and 880 are piv-
otally mounted upon a shaft 890 mounted in the
bracket and the levers 882 and 886 are pivotally
secured to a shaft 892 also mounted on the
bracket. .

The various levers occupy the positions in
which they are Indicated best in Figs. 22 and 23
when the double cluteh is in its down position
conditioned to drive the carriage along the rec-
ord magazine. At this time the record transfer
arm 38 is below the record magazine, to which
position it has been returned by movement of
the transfer arm operating sector gear 412,
which is then at the limit of its movement in &
clockwise direction. At this limit its upper side,
the side to which spring arm 884 is secured, is
at its highest position. ;

The safety trip lever 882 is moved into the
path of movement of a record Iin its transfer
movement at a time when the record has been
substantially returned to the magazine by the:
sector gear assoclated with the transfer mecha-
nism; and conversely, to move the lever out of
the path of movement of a record when a record
is being transferred to the playing position. The
sector gear is thus operatively connected to the
safety trip lever 882 by the spring arm 884
which is secured to a projection 894 at the upper
side of the sector gear. A spring is used so that
the transfer mechanism may move to its limit
position even though the safety trip lever is pre-




'35
~ented from moving its normal cnstanoe as by
an improperly returned record. Under theése
conditions the spring 884 simply yields. The for-

ward end of the spring is operatively connected -

to a short generslly horizontally projecting arm
888 of the safety trip lever, and more particu-
* larly, by a screw 888 adjustably mounted in the
arm 886 properly to correlate the parts.

.The safety trip .lever 882 includes & gemerally
upwardly extending arm 3208, the upper end of
which is movable Into the path of transfer
movement of & record. A rubber button 392 is
mounted at the upper end of the arm to prevent
damage to records which may be engaged by-the
arm. The lever 882 is biased to move out of the
path of record transfer movement by & spring
804 connected to the arm 988 and to the clutch
latching lever 880.

The correlating or intermediate lever 28§-is
adapted to be actuated by the safety trip lever
882, but only in the event the lever is permitted
to move into the path of movement, of a record.
In the event a record is not properly moved, the
lever 882 is not moved a sufficlent distance to
move lever 886. In this event, the latching lever
888 is not unlatched by the safety trip lever 882.
The safety trip lever 882 is operatively con-
nected to the intermediate lever 888 through the
short arm 836 and a flange 808 formed at the
upper side of a short arm 308 of lever 888. The
short arm 88§ and flange are so. constructed that
the flange is not engaged and moved in the event
the safety trip lever 882 is prevented from mov-
ing by an improperly returned record.

The intermediate correlating lever 386 is
latched by the cam operated latch lever 874 and
it in turn latches the cluich latching lever 888.
The lever 874 has an upwardly extending finger
918 adapted to engage a generally vertical fiange
912 on lever 888 when & record is being played.
When thus latched during the playing of & ree-
ord, the adjacent straight end 314 of the clutch
latching arm lever 888 is loeated below the
flange 912, to which position it is blased by the
spring 904. The trip mechanism latch lever 874,
it may be mentioned, is blased inte latching po-
gion by a spring 318 secured to it and to = flange
918 on the mounting bracket, 888.

- The cluteh latching lever 888 has a ﬂanged end
92! adapted toc lateh the clutch operating lever

8808 in its upper posifion during the playing of &

record, as best illustrated in Fig. 28. The
flanged end engages a screw 822 adjustably
mounted on a flange 924 located at the front end
of the lever 850.

As already indicated, the cam operaled and
safety trip mechanisms occupy the positions in
which they are shown in Fig. 23 when the double
clutch is down In carriage driving ‘position.
When the clutch is shifted upwardly as a result
‘of the operation of the frip relay 728, the lever
889 is moved up In s manner previously de-
scribed. As a result the screw 922 at the end of
the clutch shifting lever 850 is moved away from
the flange end $20 of the clutch latching lever
880. The latter immediately is rotated in a
clockwise direction about its pivot shaft 899 by
the spring 884 to a position whereat the end 914
thereof is below the latching flange 8§12 at the
upper end of the intermediate lever 888. When
the record is transferred toward the playing po-
sition, the spring arm 884 -moves downwardly

and the spring 304 moves the safety trip lever

arm 880 out of the path of movement of the
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srm 886 and moves it counterclockwise to" %
position whereat the arm 826 is latched by iHe
end- 918 of lever 288 and the end 8{4 -of the
cluteh latching lever 888 is latched belovr the
flange 912 of arm 888,

After the playing of a record and when thé.
return of a record to the magazine hag been
completed, the cam operated trip :lever. 872:%
lifted by the projection 368 of cam 283.- Assum-
ing that the record has not been properly.re~ ~
turned to the magsazine, then the flange §{2of
arm 886 retains lever 874 in its latched position
underneath the flange 812, Consequently,.the

 flanged end 928 of lever 874 which engages the-
18 screw 822 at the front end of the cluteh shifting
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lever 868 prevents the latter from mebing
down to shift the double clutch into the carriage
driving position. Assuming, however, that:a
record is properly returned to the magsazins,
then the safety trip lever 882 is moved t¢ the
position in which it is shown in- Fig. 23 by-ihe
spring arm §84. The intermediate lever 888.1s
moved by the lever 882 until the backside of
flange 92 strikes the finger 918 and, finally;
when the lever 872 lifts the end of .lever 814
thereabove to depress the finger 810, the.lever
886 is unlatched to enable the cluich.shifting
lever 888 to shift down and {o move the. double
clutch to its lowermost position.

cam operated switch

- A cam operated switch indlcated #5°g whoie
by reference character %38, constructed as an

- assembly with the player arm trip switeh 738,
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is provided for the purpose of controlling:-the
motor to effect the plsying of the right side of
e record after the left side of the same retiord
heg been played. The cam operaféd switeh-ailsy
prevents the reversal of the miotor when'the lefl
side of the record is being played. The thanvder
in which this is accomplished will be deseribed
herelnafier in conjunciion with the electrical eli-
cuits embodied in the machine but the bhysiesl
construction of the switch and ifs opezatin'f
means will be deseribed at thispoint. -7 - >

- The cam operated switch is operatéd by a rear-
wardly extending arm 332 of the cam operated
trip lever 872, see Figs. 26 to 28 and 53, which
has a transverse flange %38 engaging a ﬁexibie
switch actuating arm 938. :

The playing of the right side of a record after
the left side of that record has been playedis
effected through & circult including g-pair:-of
switch blades 838, one of which-is fixedly secotired
to the actusting arm 838. The swilch: is'noid
mally open and Is closed only when the™levit

" 872 moves to its imit in 2 counterclockwiss &ivec-
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tion, which it does when the projection 878
thereon falls into -the recess 364 in the cami 3820
The switch 338 is effective to exzert:.s contipl
function—namely, the energizing of a reversing

- relay 840, only when the left side of 8 record has

been played and the cam- shaft is-rotating th2
second 180° of its movement in a’ counterclécks:
wise direction. The lever 872 also-maves inio

- the depression 364 when the right side -of :a megh

ord i3 to be played, but such movemens exerls
no conitrel function because the reversing relay
540 was previously operated and latched in- opeze
ating position in & manner to sppear shorily.*:
. A record pair of cam operated switch_blades
942 is utilized in the selection of the right sides
of reoords for -playing and- for-preventing -the
reversal of the motor when the -left side of a

record. The arm 808 engages the flange 912 of i record iz belng played.  One of the switch blades



- is operatively connected to.the lever 872 by 2
switch operating block 844 connected to the blade.
The switch blades 342 are normally closed to
condition a selector circult for completion when
the right side of a record is selected for playing.
In other words, the swiich blades 942 are in

engagement when the lever 872 is at the limit

of its movement in clockwise direction, i. e., when
the, projections 366 and 878 are in engagement.
At all other times the switch is open.

Clutck controlled switch

A clutch controlled switch, indicated generally
by reference character 938 is provided to per-
form a number of functions. One of the func-

tions is to complete & holding circuit to main-

tain the motor energized long enough to com-
plete a record playing and transfer eycle in the
event & main manually operable control switch
852 is operated to its “off” position during the
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transfer or playing of a record. Another funec- -

tion is to complete a circuit to the reversing relay

when the right side of a record has been selected -

for playing when the double clutch shifts up in
response to the selection of the right side only

25

or during the time the clutch is up when the -

right side is played after the left side. A third
function is the completion of a circuit to enable
the playing of a record to be repeated.

" The switch 850 is operated by the upper flanged
end 984 of an upwardly extending arm 958 of
the clutch actuating lever 850. The switch in-
cludes three pairs of switch blades through which
the three above specified functions are performed.

" The holding circuit is completed when the
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clutch is in its upper position through the nor- -

mally open switch blades 958, one of which is
operatively connected to the flange by a switch
operating abutment 960. .

* The right side selection ecircuit is controlled
by the pair of normally open switch blades 962,
which are adapted to be closed when the clutch
is in its upper position. When the right side
only of & record is selected, a circuit is completed
to the reversing relay 940 upon the closure of
the switch blades /962. When the right side is
played after the left side, the switch blades 962
are already closed but the energizing circuit for
the reversing relay 940 is completed through the
cam operated switch blades 938. One of the
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switch blades 962 is operatively connected to the .

switch operating lever arm through an insulating
block 964 secured to one of the switch blades 962.

When the playing of a record is to be repeated,
the trip relay is operated when the clutch shifts

2,661,845

asing spring 878 secured to i snd 2 switeh ag~
sembly mounting plate 976, 'The iztch is held
in uniatching positlon when the double clutch
is down in s carrlage driving position and
against the force of the spring by a flanged arm
878 on the upper arm 888 of the lever 850, which
engages the flanged upper arm 980 of the latch-
ing lever. When the clutch is moved up, the
latching lever is urged in latching direction by
the spring 974.

The reversing relay is latched when the clutch
is in its upper position and the reversing relay
is energized, even momentarily. When the relay
is energized it operates and moves its armature
982 downwardly with the result that the armature
is latched by the latching shoulder 984 which
moves over a latch arm 986 projecting from the
armature. o ’

The reversing relay '

The reversing relay 940 and its armature 982
are mounted as best illustrated in Figs. 26 to 29
upon the mounting plate 976 to the rear of the
main carriage casting. The armature is piv-
otally mounted upon a supporting bracket 990
which also supports, above the armature, a
double pole, double throw reversing switch 892.
In one position of the reversing switch the motor
150 is rotated in one direction and in the other
the motor is rotated in the opposite direction. It
may be noted that the switch is actually con-
structed with the two parts alongside each other
rather than above as In Fig. 53, the two parts
being, however, shown above each other in the
latter figure better to illustrate the circuit con-
nections. The armature is operatively connected
by a vertically extending switch operating arm
994 to the movable switch blades 996 and 998.
The switch blades are biased into the positions
in which they are illustrated in Figs. 26 to 29 and
Fig. 53 by a spring 1000 secured to the relay
mounting bracket and armature. -

Carriage reversing switch

The carriage is moved in opposite directions
by the motor. One of these directions, move-
ment to the right, is the playing direction while
the other direction, from right to left, is the re-
turn or nonplaying direction. The carriage re-
versing switch not only controls the direction of
the motor but it also renders inoperative the
record selector mechanism when the carriage is
traveling in its nonplaying direction. o

The direction of motor rotation is controlled by

- the reversing relay 840 which is in circuit with the

down, thereby immediately returning the clutch

to its up position. 'The relay is energized through
a circuit including the two normally closed switch

blades 968, one of which is operatively connected

to the lever arm 956 through an insulating block
968,
. Reversing relay latch

In order to prevent deleterious and undesired
results from taking place because of power fail-
ures when the right side of g record is being
played—i. e, when the reversing relay 940 is
energized, the latter is mechanically latched in
its operated position. It is preferred that.the
latch be controlled by the clutch and specifically
by the upwardly extending arm 9856 of the clutch
operating lever 850.

The reversing relay latech is indicated as a
whole by reference character §70. It is pivotally
mounted between its ends ipon a pivot shaft 812
and it is urged in a clockwise direction by a bi-
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carriage travel switch. .

The motor is reversed at the limits of move-
ment of the carriage by a motor reversing switch
indicated generally by reference character {002
mounted upon the plate 918 to one side of the
reversing relay. .The switch may. take various
forms and it is preferably of the snap action type
operable by a downwardly extending arm (004.
The switch operating arm is moved between its
two positions upon engagement with spaced apart
arm engaging abutments {006 and 1008 located at
the right and left-hand ends of the rear hori-
zontal support 20, as illustrated in Figs. 3 and 29,
respectively. The switch includes a pair of mov-
able switch blades 1010 and 1812, see Fig. 53,
controlling the selector and reversing relay cir-
cuits. :

The record selecting mechanism

The record selector mechanism will be de-
scribed in connection with Figs. 6, 30 to 33, and
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§3. - The selector mechanism and associated con- -

trols are so arranged so that either or both sides
of a selected record or records can be played. If
only one side of a record is selected for playing,
that side is played; and if both sides of the same
record are selected, then the two sides are played:
in sequence without any travel of the carriage,
- the left side being played first and then the right
side. -
The selector mechanism is characterized by the
provision of a plurslity of record selector cle-
ments 1820, preferably arranged immediately be-
Jow the records to which they correspond, and
each being-operable into four positions. The se-
lector elements are normally in a nonselecting
or off position in which they are illustrated in
the various figures. From the off position they
are moved into a first selecting position indi-
cated in phantom and by the reference character
1022 (see Fig. 30) for playing the left side of a
record. In a second selecting position, indi-
cated by reference character 1024, both sides of
a record are selected for playing, and in s third
‘selecting position indicated by reference char-
acter 1026, only the right side of a record is se-
lected for playing. o
The selector elements are mounted for angular
movement upon a shaft 1028 in spaced apart
relation. In order to facilitate the positioning
and holding of the selector elements in their
various positions, each of the elements is pro-
vided with four positioning grooves {038 located

at its lower side. The elements are resiliently

held in their various angular positions by detent
springs 1032 located below them. The selector
elements are held in spaced apart relation upon
the shaft 1028 and are alsc guided in their angu-
lar movements by a series of generally rectangu-
lar slots 1034 in the front plate 84 of the selector

g0 1079 and 1072,

{088 located below the record spaces and corre-

‘ sponding to the selector elements individusl_to

the record spaces and formed in s dial plate 1858.
secured to the front wall 64 of the switch ang

5 selector mechanism housing.

The record and record side selection are facili-
tated by & numbering and coloring arrangement.
The records arc preferably numbered and the
selections indlcated upon an indicating plate

10 -§086. In addition, the sides of the records of the

selectlons on fthe two sldes are indicated by
differently colored circles. For instarice, the left
" sides may be indicated by yellow circles 1682 and
the right sides by red circles 1084. ‘The selector

15 - clement positions are similarly indicated — the

lett side only being Indicated by a yellow line
‘1886 and the right side only by a red line 1068,
¢ The play-both-sides position of the selector ele~
ments are indicated by the yellow and red lines
It i3 thus a simple maiter to
select the desired record and side, and to operate
&he-proper selector element into its proper posi-
on.

The movable earriage and the record tmns!ei'

g5 arm carrled by it are stopped in position to

transfer and play selected records by control
circuits adapted to be completed through circuit
controlling elements mounted at the end of the
selector bracket {632 and cooperstively associ-

30 ated with the arcuate inner ends (874 of the

selector elements. The elircuit controlling ele-
ments are mounted upon a support {076 secured
to the forward end of the selector bracket {052

- and made of some suitable insulating material.
85 In the illustrated embodiment of the invention

there are as many circuit controlling elements
a3 there are operative positions of the selector
elements-—namely, three, ag indicated by the
reference characters 1980, {082 and 1084. The

housing, and slots 1038 in the rear plate 1038 of 40 circuit controlling elements.constitute, in effect,

the housing, respectively, as best illustrated in
Figs. 30 and 31. The rear plate {038 is a gen-
erally L-shaped plate secured to the front plate
and to a rear plate 1048 constituting part of the
‘housing for the main switch 852 and other con-
trol switches to be referred to shortly, as best
illustrated in Pig. 31. The wiring to the switches

is led through a fitting 1042 passing through and-~

secured to the rear plate {048 of the switch
housing.

The combined selector and switch housing is
secured to frame member {8 by the downwardly
and rearwardly inclined portion 1044 of the front
plate 64, as best illustrated in Pig. 30. The se-
lector housing is covered by the plate 50 while the
switch housing is covered by a detachable plite
1048, see Fig. 5.

The selection of records is facilitated by means
for indicating the position of the record transfer
arm relative to the records in the magazine and

elements both with the record and the sides of
records selected for playing.

The position of the record transfer arm 38 is
Indicated by a Hght, such as a small electric lamp
(848 detachably mounted within an apertured
lieht shielding housing 1058 carried at the end
of a double armeqd selector bracket 1052 secured
to the movable carriage and moving with it. The
selector arm 38 is mounted between the arms
(054 of the selector bracket. The lamp is pref-
erably supplled with power from a low voltage
source,

The position of the transfer arm iz indicated

movable contact fingers. The element §088 is

- engaged by the arcuate ends 1078 when either

the left, right or both sides of & record are
selected for playing. Ii, as will be described

45 hereinafter, controls, in the main, the stopping

of the carriage.’ It is engaged by the selector
elements in advance of the other circuit con-
trolling fingers and the circult through it is made
only momentarily.

5 The circuii controlling element 1682 is also

engaged by the selector elements when both sides
or the right side only is sclected. However, the
engagement occurring therewith when the right
side only is to be played serves no useful control

88 burpose, as will appear hereinafter,

The circult controlling element 1084 is also
engaged by selector elements in position to select

. the right side only of the record for playing.
The movable selector contact elements are

00 preferably made of spring wire and are mounted
means for correlating the positions of the selector

upon & post 1686 in the support (076. They are
given a turn or two about the post in order to
bias them in a forward direction. The outer
ends of the contact fingers are provided with

65 reverse bends to facilitate movement and engage-

ment with the operated selector elements. The
outer ends are guided by longitudinally extend-
ing grooves (088 in a guide plate {090 made of
insulating material, having slots 1892 through

70 which the selector elements project and are se-

cured to the backside of the back plate 1038 of
the selector mechanism housing. This construe-
tion is best illustrated in Fig. 32, which also in-
dicates contact finger 1080 to be In advance of

by the {llumination of small numbered windows 78 the other contact fingers. 'I_t is to be noted that
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when the carriage is stopped, no eircult is com-
nleteqd through the contact finger 1080.

Las ' Mute switch

;{The sound reproducing apparatus, which may -

be of any desirable or conventional construction
-gnd.which hasnot been illustrated, may be muted
exgept when a.record is being played by a mute
switch $094-preferably adapted to be closed when
the cycling clutch is disengaged. The switch is
preferably.operated, as indicated in Fig. 2, by the
cycling. clutch operating lever 216, the switch
heing located below and to one side of the lever.

No-record trip mechanism

'I'h :zliﬁbhbgraph 1 also provided with means

for, opérating the trip mechanism automatically
ifi the event no record is transferred to the play-
ing position,” The srrangement avoids the neces-
sity of manusal operation to continue operation
of the phonograph in the event something should
happen’ to cause the movable carriage to stop at
a position whereat there is no record.

. The no-record trip mechanism includes a no-
récprd trip switch 1096 (see particularly Figs. 2
afid 7) controlling the trip relay 7120, The switch
is“mouynted upon the record stripper 400 below
the central apéerture therein and adapted to be
ciosed by a screw 1098 adjustably secured to the
climping arm 226 in a position such that the
© switeh is closed to operate the trip relay in the
evént’ the clamping arm moves farther than it

wotld ‘with & record between the turntable ele- -

mehts'222 and 224. The switch is not closed if
a ‘fecord’is”located between the turntable ele-
ments so ‘that the clamping element does not
move ag far as tt would otherwise, and as indi-
cited In Mg, 7. - S

L Record reject mechanism

“The'phorograph is also provided with means
fot réjecting - a- record being played or being
transféried to -the playing position, if, in the
lattér case; operated subsequent to the cocking
ofthe {rip mechanism. The mechanism includes
a switch {100 -controlling the trip relay 720 in
theimennér hereinafter to be described in greater
detail. The switch is operable by a handle {102
projoeting -beyond the front and dial plates of
thie” seleetor methanism and switch housing.
The switeh-is spring biased to return to a nor-
mal or off position.

o ... Scanning mechanism

“In order to énable the user of the phonograph
to “Move* the carriage to ‘2 desired position to
séléct” a-desired record irrespective of whether
or"#ot selector elements corresponding to inter-
metiate records have been operated, means are
pr8vidéd for rendering the selector means in-
effective and for energizing the motor 158 inde-
péridently “of ‘the other controls. This means
inchidés s switch {104 preferably operable by
the'same Handle 1102 as the record reject switch.
WEett-the- handle is moved in one direction,
the -record- reject- switch is rendered effective
afd when'the handle is operated in the opposite
direttion; thé scanning switch is rendered effec-
tive. i ERN.

S “"Main control switch

.The main-confrol switch 952 is.operable into
a plurality of positions from an off position.
Referrinig particularly to PFigs. 6 and 53, the
switch may.be noted to be of the rotatable type
adapted t0 be rotated by an indicating knob
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1106. To place the phonograph into operation,
the switch is rotated to a first counterclockwise
position, called a start position. In this posi-
tion the phonograph plays the selected records
continuously until some manual operation is
effected. :

In a second counterclockwise position, the rec-
ord selected for playing is played again. This
position is called ‘a repeat position.

The remaining operative position of the switch,
called an automatic stop, is the first clockwise
position of the switch from its off position. In
this position the selected records remaining un-
played between the then position of the carriage
and the right end of the magazine are played,
after which the carriage returns to its home
position and the main control switch is auto-
matically operated to its off position. This is°
preferably, but not neczssarily, accomplished by
a switch operating arm 1§08 adjustably secured
to the outer end of the selector bracket 1052
and engageable with a pin 1110, see Fig. 31,
secured to an arm (112 fixed to the operating
shaft of the main control switch 952.° When
the control switch is operated to its automatic
stop position, the return of the carriage to its
home position automatically returns the control
switch to its off position thereby to stop the
operation of the phonograph. It should be
understood that a separate switch or relay means
could be controlled just as well as the main
control switch.

The electrical circuits

The electrical circuits may be divided into high
and low voltage circuits, the former of which
supplies power to the motor 150 and the low
voltage circuit, and the latter of which supplies
power to the control.

High voltage circuits

The high voltage circuit is broken in the off
position of the main control switch 952 with
the result that no power is supplied to the low
voltage circuit or to the motor. Power is sup-
plied to the motor and low voltage circuit when-
ever the control switch .is operated to any one

" of its three operative positions, namely, the start,

repeat, and automatic stop positions. The.
switch includes a movable switch blade 120
connected by a stationary switch blade 1122 to g
high voltage power supply conductor 1 i24, which
together with the other high voltage conductor
1126 may be connected to a suitable source of
A. C. voltage, such as the usual 110 volt power
supply lines.

In the' off position of the main switch, the
conductor 1124 is connected through a stationary
contact {128 and conductor 1130 to the pre-
viously referred to clutch position responsive
switch 858 which, with the aforesaid circuit,
constitutes a holding circuit to complete the rec-
ord- playing and return cycle when the main
switeh is operated to its off position after a play-
ing cycle has been initiated. The other side of
switch 958 is connected by conductor 1132 to a
conductor (i34 leading to the low voltage supply-
ing means and motor.

In the three operative pesitions, the motor
and low volitage supplying means conductor {34
Is connected to the power supply conductor 124
through other stationary switch blades. In the
start position the connection is through a switch
blade (136; in the repeat position the connection
is through switch blade 1138; and in the auto-
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atic stop position the connection is through the
switch blade §440.

The low voltage power supplying means and
motor are energized whenever a circuit is com-
pleted by the conductors 1i24 and (134, The
low voltage supplying means includes a frans-
former {142 having a primary winding { {44 and
& secondary winding 1{48. The primary winding
‘i connected across conductors ({34 and {{28 by
the pair of conductors §148.

The motor {50 is preferably a reversible syn-
chronous motor of the capacitor type. Its re-
versal is accomplished by the reversing switch
892 which reverses the connections of motor
winding 1150 to the power supplying lnes {28
and (i34. The other winding 152 is perma-
nently connected to the adjacent power conduc-
tors through the capacitor {154 which is pref-
erably mounted on the switch mounting plate
876, see Fig. 29. The terminsals of winding {156
are connected by conductors {458 and {58 to
the movable blades 998 and $88, respectively, of
the reversing switch 992, the stationary switch
blades of which are connected in known manner
by conductors 1160 and {162 to conductors ii34
and 1126.

An energizing circuit for the motor {89 is com~

pleted by the scanning switch {184 whenever the
latter is operated. When it is operated, the
selector circuit is opened by the reject switch
1100 in a manner to be made apparent shortly.
Consequently, when the scanning switch is oper-
ated, the motor is energized through a circuit
independent of the main control switch and the
. carriage Is moved by the motor as long as the
scanning switch remains operated. The scan-
ning switch when operated closes a circuit bhe-
tween conductors 1i24 and {134. The circuit ex-
tends through conductor {184, stationary switch
blade (166, movable switch blade {168 and sta-
tionary switch blade 1178 which is connected to
conductor {{34.

Low voltage conirol circuits

i The low voltage control circuit includes but

two relays, these being the trip relay 728 and
the reversing relay 940. The trip relay and its
various energizing and confrol circuits will be
considered first. ’

The trip relay is energized by various control
means as heretofore indicated. -

The trip relay is energized to stop the carriage
in position to effect the transfer and playing of
& selected record. This energizing cireuit is com-
pleted through selector elements corresponding
to the record and the movable contact finger
1089, which contact finger is engaged by the selec-
tor element in all three of its operated posi-
tions—the ecircuit being completed only tem-
porarily, as heretofore indicated. This energiz-
ing circuit for the trip relay extends from one
side 1172 of the secondary winding to the trip
relay through conductor (114 and from the relay
back to the other side 1{7¢ of the transformer
through a main trip relay conductor ({18, con-
ductor 1180, the movable contact finger 1080,
selector element 1074 in brief engagement with
the contact finger in any of the three operative
positions of the selector element, the detent spring
1032, ground connection |82, the grounded sta-
tionary switch blade 1184 of the main control
switch 852, movable switch blade 1188, radisl
arm {188 of the movable switch blade in engage-
ment with stationary contact (198 in the start
position or stationary contact 482 in the auto-
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matic stop position, conductor {194 jeading i

the reject switch stationary contact {88, mov-

able contact {188, stationary contact {208, and

conductors 1202 and 1204 leading to the movable
§ blade 1012 of the carriage reversing switch (682
and thence to the transformer.

Thus whenever the main conirol switch is in
either its automatic start or stop position, the
trip relay is energized whenever an operated
selector element is engaged by the moveble con--
tact finger {888, whereupon the movable car-
riage is stopped with the transfer arm in posi-
tion to effect the transfer of the selected record
to and from playing position. }

The trip relay is also operated by the player
arm trip mechanism when the playing of a record
has besn completed, whereupon the cycling
clutch is engaged to drive the cam shaft and
effect the return of a record back toward the
magazine. Whenever the player arm trip mech-
anism is operated, the trip relay is energized by
closure of the switch 780 operated by the switch
operating lever 782 controlled by the latch lever
788. The energizing circuit extends from the
transformer through the relay and conductor

{118 as heretofore described. It then extends
through conductor {208 to the switch 788 and
from the latter {o the other side of the secondary
winding through conductor {208 and the previ-
ously referred to conductor 1204 and switch §812.
It should, perhaps, be nioted that this energized
circuit does not extend through the main control
switch 852 so that the trip relay is energized upon
the completion of the playing of the record even
- when the main switch is in its off position.

The trip relay is also energized by the no-
record trip switch 1088 which is closed when the
record clamping arm is moved through more than
the usual distance as g result of there being no
record in playing position. ' This energizing eir-
cuit extends from the secondary winding through
the relay 726 and conductor ({78, as heretofore
deseribed, and thence through conductor 1219,
the switch §086, and conductors 1288 and 1204
a8 heretofore described. This cireuit is aiso com-
pleted irrespective of the position of the main
control switch. )

The trip relay 720 is also emergizable upon
the manual operation of the reject switch f184.
When this switch is operated, from its indicstet
position in Fig. 63, in a counterclockwise direc-
tion, an energizing circuit is completed for the -
trip relay. The circuit extends through the relay
to conductor 1!18 as heretofore described. It
55 1s completed through conductor 212, stationary

switch blade 1214 of reject switch 1188, movable

switch blade {198, stationary switch blade 1200,.

and the heretofore described circuit including

conductors 1202 and (204 and the carriage re-
60 versing switch. .

In order to repeat the playing of a record, the
main switch 962 is placed into its repeat position.
In this position an energizing circuit for the trip
relay is conditioned for completion immediately

65 the double clutch is shifted down. The result is
that the double clutch is then shifted back to its
uppermost position without any forward move-
ment of the movable carriage. The energizing
circuit for the trip relay is completed through

70 the conductor (478, a conductor §2i6 leading to
the repeat switch 968 forming part of the clutch
control switch 880, and which is clesed only when
the double clutch is at its lowermost position,
conductor 218, the stationary contact 1228 of

75 the main switch engageable by the radial arm
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1188 of movable contact 1188, a second radial
arm 1222, in engagement with stationary contact

- 1182, conductor 1194, switch elements 1198, 1198

4,581,348

- for playing, the selector element engages all thres
“movable contact fingers, but only fingers (630

and (200 of the reject switch, conductors 1202

and (204 and the carriage travel switch.

Control of reversing relay by carriage operated
- switch :

~ i .

The carriage operated switch 1002 either di-
rectly energizes the reversing relay 940 or places
the latter under the control of the selector mech-
anism. - In Fig. 53 the relay is shown under the
control of the selector mechanism, which condi-
tion obtains when the carriage is moved in play-
ing direction. In nonplaying direction, the car-
riage driven switch 1002 is operated to its other
position in which it directly energizes the relay
949 and cuts out the selector circuit.

Referring to Fig. 53, one terminal of the relay
winding is connected to the secondary conductor
1172 by conductor (224. The other terminal is
connected by conductor 1226 to the movable
switch blade 10108 of the carriage switch. When
the carriage switch is operated to energize the
reversing relay, the conductor 1226 is connected
to the other secondary conductor 1176 by the
movable switch blade (610. As a result, the relay
is energized to operate the reversing switch 892
to reverse the motor and to drive the carriage
in nonplaying direction.

" Selection of left side of record only

When a selector element is operated to select
the left side only of a record for playing, the act-
uated element is engaged only by the movable
contact finger 1080 and this engagement, as here-
tofore described, is of but brief duration. It
effects the momentary- energization and opera-
tion of the trip relay 726, as heretofore deseribed
in considerable detail, with the result that the
double clutch is shifted from its lower carriage
driving to its upper cam shaft driving position.
The movable carriage is thus stopped at the se-
lected record position and the record is trans-
ferred to playing position, played and returned
to the magazine. )

When the double clutch shifts upwardly, switch
blades 862 and- 8966 of the clutch control switch
950 are respectively closed and opened. The clos-
ing of the switch blades 862 exerts no control
because switch blades 838 and 940 of the cam
controlled switch 938 in series with it are in open
circuits—no "circuits being completed through
conductors 1232 and 1284 leading to the unen-
gaged contact fingers, so that the motor reversing
relay cannot be operated. Should the actuated
selector element be later moved to engage either
finger 1082 or 1084, the reversing relay still would
not be energized because switch blades 942 and
938 are open when the cam shaft starts to move.
However, the later operation of the selector ele-
ment to select the right or both sides of a record
would result in the playing of the right side of
the record after the left side was played, when
the switch 938 is closed, as it is, during the return
of the record toward the magszine after the
playing of the left side. :

The closing of switch blades 966 conditions a
circuit for the previously described repeat opera-
tion. : )

Selection of right side of record only.

Consideration will next be given to the control
involved in the selection of the right side only
of a record for playing. When a selector element
is operated to select the right side only of a record

s

20

[+
&t

30

and 1084 are effective. Finger 1880 operates as .
before to energize the trip relay 720 to stop the

carriage and to shift the double clutch to its
uppermost position. When the double clutch
shifts upward, an energizing circuit is completed
for the reversing relay 940 through switches 942
and 962 of the cam operated switch and clutch

- control switch, respectively. The energizing cir-

cuit extends from one side.of the secondary wind-
ing to the relay through conductors 1172 and
1224, From the other side of the relay it extends
to the other side 1176 of the secondary winding.
through conductor 1226, switch blade (818 of
the carriage travel switch 1002, conductor 1228
to the clutch operated switch blades 862 adapted
to be closed when the clutch is shifteq to its upper
position, conductor {230, cam operated switch
blades 942 which are closed at the'time the double
clutch is shifted upwardly, conductor 282, the
movable contact finger 1084, which remains in
engagement with the engaged selector element
1020, spring detent 1032, ground conductor 1182,
the grounded switch blade (184 of the main con-
trol switch, the movable contact 1186 in engage-
ment with either of stationary contacts 1190 and
1192 of the main control switch, econductor 1194,
switch elements (196, 1198 and 1200 of the reject
switch and conductors (202 and {204, and switch
blade 1012 of the carriage travel switch, which is

connected to the secondary conductor {76,
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When the reversing relay is thus operated upon
movement of the double clutch to its upper posi- ,
tion, it is latched in operated position by the me-
chanical latch 970. It is unlatched only when
the double clutch is shifted down as g result of
another energization of the trip relay. The en-
ergization of the reversing relay reverses the
motor so that the turntable is rotated in the prop-
er direction for playing the right side of a record
and the cam shaft is driven in the proper di-
rection (clockwise). Switch 966 is opened by
upward movement of the clutch, thereby to con-

5 dition the apparatus for the repeat operation.

Shortly after the cam shaft starts to rotate, the
cam operated switch 842 opens (as a result of
projection 818 of lever 812 filling into depression
364 in cam 362) but this has no effect upon the
reversing relay because it is mechanically latched
In its operated position, as the double clutch
is in its upper position. Switch 938 is also mo-
mentarily closed to maintain the relay energized.
After the record has been played and returned

5 to the magazine and the double clutch shifted

downwardly, the circuit for the reversing relay
is broken by switch 962 upon the shifting of
the double clutch to its lower position and the
relay armature is unlatched so that the switch
blades 966 open the relay circuit.

Playing both left and right sides of records

When a selector element is operated to play
both the right and left-hand sides of records,
it is engageq first by the moving contact finger
1080 and then the moving contact finger 1082,

" the circuit through the former being made briefly

but being maintained through the finger (082.
The circuit through the latter, however, is opened
at this time because switch blades 938 of the eam

_ operated switch are open. - Consequently, the first

-
v

thing that happens is that the trip relay 120 is
energized just as though the left side only of a
record was to be played. After the left side has
been played and the trip relay is operated by.
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the playét erm trip mechanism, the cam is ro-
tated in its initial direction (counterclockwise)
until it has rotated nearly 360°, At this point
the cam operated switch blades 938 are closed
by the switch operating lever 812, the projection
.278 of which falls into the depression 364 of cam
382. A circuit is immediately completed through
the reversing relay with the resuit that the latter
is energized to reverse the motor and to effect the
return of the record back to playing pesition and
the shifting of the player arm to play the right
side of a record. The energizing circuit for the
reversing relay is completed as heretofore de-
scribed as far as conductor {230 from when it ex-
tends through the switch blades 3938 and conduc-
tor 1234 through the moving contact finger 1082.
From this point on it extends through the seiec-
. tor element, the main control switch 952, the re-

ject switch 1100, and the carriage travel switch -

1002, _
Operation

The operation of the phonograph for the selec-
tion and playing of different records, as well as
different sides of different records, will now be de-
scribed. - It is assumed first that the movable car-
riage is at its extreme left or home position and
that the main control switch 982 is in its off posi-
tion. Under these conditions the various circuit
elements and associated controls occupy. the po-
sitions in which they are illustrated in Fig. 53.
The motor and low voltage supplying means de~
energized; the cycling clutch is engaged ready to
drive the vertical shaft; and its operating lever
T40 is laiched by the cam shaft operated latch

168; the double clutch 128 is in its lower car--

riage driving position; the cam shaft 322 is in
a position in' which the cams occupy the posi-
tions in which they are illustrated in Pigs. 37 to
40, inclusive, and the various elements controlled
thereby are in the positions in which they are
indicated in these figures. The pickup means
controlling mechanism is in the position occupied
by it for the playing of the right-hand side of
& record, ‘which signifies that the last side of a
record played was the right side of a record.  The
record clamping arm 228 is in its retracted posi-
tion; the transfer arm 38 is below the level of
the records in the magazine and power has been
stored in the spring 438 to assist the motor in
raising the record to playing position; the player
arm controlling lever 590.is at the limit of its
movement in a clockwise direction (in-its lowest
position) so that the pickup means 345§ is main-
tained away from the record playing position by
the cam 604 and the pickup means and player
arm held at the initial playing position for 12°'
records by the positioning plate §i§, clutch mem-
bers 826 and 832, and the latch lever $30, as indi-
cated in Fig. 25. The clutch and safety trip

mechanism occupy the. positions in which they .

are indicated best in Figs. 22 and 23 and the car-
riage positioning roller |4 is out of contact with
. the positioning wheel 112.

Records to be played can be selected elther
before or after the phonograph has been placed
in operation. It is assumed that the selections
are made before the main control switch 082 is
operated from its off position. It is assumed that
the following selections are made: the right sides
of records i0 and {I—this being accomplished
by moving the corresponding selector elements
1820 into their third operative or uppermost po-
sitions into alignment with the red line (088;
the left sides of records 20 and 2i—this being

10
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accomplished by the operation of t;he cotrespond-
ing selector elements into their first operative
positions or with their handles in alignment with
the yellow line {066; both the left and right sides
of records 30 and Sl—this is - accomplished by.
moveément of the selector elements into their sec-.
ond positions with the operative handles in align-
ment with both the yellow and red lines 1070
and {872,

The selected records can now be played re-

. peatedly by operating the control switch 852 to

its start position, in which certain of the high
and low voltage circuits controlled by it are
closed. The high voltage conductors ({24 and
1134 are connected so that the primary winding
of the transformer {142 supplying the low volt-

- age and motfor {80 are energized. The motor

20

28

rotates in a direction to move the carriage in its
playing direction because the reversing relay 940
is not energized.. This direction of rotation of
the motor is the proper direction for playing the
left sides of records. The low voltage portion
of the main control switch (including movahle

‘contact 1186) connects conductor 1194 to ground.

Incidentally, it may be noted that the same-
circuits are closed by the main control switch
when operated to its automatic. stop position.
However, the switch cannot be operated to this

- position until after the carrlage has moved in

30
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playing direction, because the switch operating
finger 1188 on the movable selector bracket is
engaged by the switch operating pin {140 so. as
to prevent rotation of the switch to the aubo-,
matic stop position. However, when the carriage
has moved a short distance, the switch can be
operated to the automatic stop position wherein
the same circuits are closed by it. The difference
between the two positfons is that in the auto-.
matic stop position the selected records are.
played once and the switch is automatically oper-.
ated to its off position when the carriage returns
to its home position, whereas in the start posi-
tion of the switch, the selected recordings are
played repeatedly until the switch is manually
returned to its off position. ]
The energization of the motor {50 results in
its rotation of the turntable (in the proper di-.
rection to play the left sides of records), which
is permanently connected to the motor shaﬂ; and
in the rotation of the vertical shafts 280 and
284 through the cycling clutch 250 which is
latched in engaged position by the cam shaft

. operated latch lever 168. The double cluteh 120.

rotates the carriage driving pinion 88 through
the driving pin {16 thereby to move the carriage
in playing direction, i. e., to the right as vieweq
from the front. The carriage is guided to move.
in a steady manner along the rail 84 by the co-
operation action of the spring pressed guide
roller 74 and the rollers 716 and 78 located on
the opposite side of the rail, as heretofore de-
scribed in detail. The movement is noiseless be-
cause the positioning roller |4 is out of contact
with the detent wheel {i2. E

The carriage is driven in playing direction until
the movable contact finger 1080 engages the ar-
cuate end 1874 of the selector element 1020 cor-
responding to the first selected record 10. If
no selections had been made, the motor would
continue moving to the right until it reached
the limit of its movement in that direction where-
at the carriage operated reversing switch 1002

- would be operated to energize the reversing relay

§48. The latter would then operate the motor

76 reversing switch 892 to reverse the direction of
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-rotation of the motor with the result that the

carriage would move to the left or nonplaying _‘

direction. .When the carriage reached the limit
of its movement to the left, the carriage reversing
switch 1002 wold be operated again, this time
to deenergize the reversing relay, whereupon the
motor would reverse and rotate in a direction to
move the carriage in playing direction. During
movement to the left or nonplaying direction
‘the selector elements exert no control as the
energizing circuits controlled thereby are opened
- by the switch 1002.

Inasmuch as selections had been made, the
movable contact fingers travel with the carriage
until finger 1080 engages the selector element
- corresponding to record 18, whereupon the trip
~relay 720 is momentarily energized through the
previously described eircuit including the contact
"finger. The relay operates the trip mechanism
‘to stop the carriage and to initiate the record
transfer and playing cycle. The momentum of
‘the carriage and the positioning mechanism stop
the carriage with the circuit through the mov-

“able contact finger 1080 broken but with the
circuits completed through the movable contact
fingers (082 and (084. However, only the circuit

" completed through contact finger (084 is effec-
tive, as will be described more fully shortly.

The positions of the carriage and of the trans-
fer arm are indicated by the light bulb 1048 which
is preferably supplied with low voltage from the
secondary winding of the transformer {{42. The
light moves with the carriage and shines through
* the record number bearing glass covered aper-
tures at the front of the phonograph. Conse-
“quently, it is an easy matter to determine the
position of the carriage during movement and
‘when it stops to play the record. This is of
particular advantage when the scanning switch
"~ 1104 is operated to move the carriage to a desired
position.

When the trip relay 720 is energized by the
closure of the circuit through contact finger
1080, which closure might be considered as pro-
"ducing a selector impulse, the relay armature
7124 is moved upwardly to release the main trip
lever 734. The previously tensioned spring 856
immediately moves the lever in a clockwise di-
rection from the position in which it is shown
in Fig. 26 to the one in which it is shown in
_Fig. 27. The double clutch member is moved
upwardly to its cam shaft driving position and
- accurately to position the carriage—the spring
moving the clutch operating lever 850 in a clock-

wise direction through the multiarmed lever 736..

The carriage is positioned by movement of the
bell crank arm (32 actuated by the clutch shift-
" ing means, the crank arm moving the pivoted
roller carrying arm {38 toward the positioning
~wheel {12 to move the roller ({4 into an inter-
tooth space of the positioning wheel.
© Should it happen that the double clutch is not
. moved upwardly theé full extent by spring 856,
~ then, when the cam shaft 322 rotates a short dis-

. tance, cam 368 lifts the clutch shifting lever 850

. through the roller 870 on the lever. Inasmuch
_as the right side of a record is to be played, the

cam 368 is rotated in a clockwise direction as
. viewed from the right end of the machine, the

reversing relay having been energized, as will"

" be described shortly.
The operation of the trip relay 120 also results
in the movement of the player arm trip switch
. operating lever 792 in a clockwise direction to
insure that the latching shoulder 824 will catch

the lower end 822 of the latch lever 188. The
lever 782, it will be remembered, is moved by the
pin 834 on the main trip lever 134.
The shifting of the clutch to its uppermost po-
§ sition also releases the clutch latching lever 889
- of ‘the safety trip mechanism, it being moved in
a clockwise direction as viewed in Figs. 22 and 23
by the spring $04.
The release of the trip lever 134 a.lso effects
movement of the cycling clutch operating lever..
138 but this movement performs no function at
this time because lever 138 is spaced from lever
749, the latter being latched by the cam operated
latch 188, as indicated in Fig. 10.

When the movable carriage has been stopped
and positioned, as described above, an energized
circuit for the reversing relay is completed
through record 10 selector element 1020, and the
contact finger (084, The circult includes the.
normally closed switch blades 942 of the cam op-
erated switch 930 and the switch blades 962 of the
clutch controlled switch 838, which are closed
when the cluitch is shifted upwardly. The re-
versing relay operates the reversing switch 992
to reverse the direction of the motor so that it
rotates the cams in a clockwise direction as
viewed from the right. The reversing relay
armature and the reversing switch are mechani-
cally latched by the clutch controlled latch 910 so
that the motor will continue to rotate in the
proper direction even though the power should
fail and the cam starts to rotate, when the en-
ergizing circuit for the relay 940 is broken by
the opening of the switch blades 942, which are
open at all times except when the cam is in its
initial position and the lever 872 is at the limit -
of its movement in a clockwise direction.

It having beén assumed that the right side
of a record had been played last, then the rota-
tion of the cam shaft is in the same direction
a3 when the last record was played. As a re-
sult, the player arm shifting mechanism is not
operated to shift the player arm, the lever 550
remaining in the position in which it is indicated
45 in Fig. 39. Accordingly, the player arm shifting

slide bar 882 is at its extreme right position

(viewed from the front) or at its extreme left

as {llustrated in Figs. 50 and 51. In this posi-

tion the vertically reciprocable biasing spring
50 control plate 892 is prevented from moving up-
wardly by the slide plate so that both biasing
springs 682 and 684 will be effective to bias the
player arm and pickup means toward the playing
grooves.

As the cam shaft is rotated in a clockwise di-
rection, the various cams are rotated to perform
their respective functions. The cam 3868A is ef-
fective with the previously tensioned spring 436
to move the transfer arm 38 upwardly to move a
60 record from the magazine to the playing posi-

tion. As the transfer arm is moved, the re-’

silient safety trip mechanism spring arm 884

moving with the transfer arm is moved down-

wardly whereby the record safety trip lever 882
65 is moved by the spring 904 out of the path of

the record and to move the intermediate lever

886 into latching position with the levers 874 and
880 of the clutch control safety trip mechanism.

It is assumed further that record 10 is a 12°*

70 record. Accordingly, the record transfer trough
is not latched in its upper position as it is for
the smaller 10’’ records. The transfer mecha-
nism moves only to a point where further move-
ment is prevented by the stop 468 on the arm
75 466 extending downwsrdly from the trough 480.
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This limitation of the movement of the transfer
arm leaves the player arm and pickup means in
their initial playing position for 12‘’ records be-
cause the slide plate 668 and player arm posi-
tioning plate latch lever 650 are not moved.

. The record is clamped in playing position by
the clamping arm which is actuated by the cam
838 and associated mechanism heretofore de-
acribed in detall. This mechanism, it will be re-
membered, lifts the record from the track 458§,
it moving the record rearward and upward to free
it from the track.

The pickup means is moved toward the record
and into contact with it through the previously
described lever 590 and cam 340 and associated
mechanism. The mechanism also frees the
player arm from the player arm positioning plate
616, this being accomplished by the upper side
of the ledge 644 which engages the adjustable
screw 646 of the movable latch plate 618 and dis-
engages it from the latch plate 620 on the player
arm supporting cradle.

‘When the player arm and pickup means are
released from the positioning plate 816, both the

biasing springs 682 and 684 are effective to bias :

them toward the record grooves. The springs
depress the pin 628 a distance limited by the
flange 630 on the positioning plate 6i6. Thus
the pickup means is free to follow the record
grooves during the playing of a record.

The rotation of the cam shaft also resets the
main trip lever 134, it being reset by roller 374
on the cam 368 which moves the lever 736 in a
counterclockwise direction to return the trip
lever to a position whereat it is latched by the
latch 732 on the trip relay armature 724. The
resetting returns the cycling clutch operated lever
138 back to its initial position, frees the clutch
shifting lever 8§50 from the flange 864 on lever
136, and frees the player arm trip latch lever
196, all as indicated in Fig. 28.

When the cam shaft has been rotated approxi-
mately 180° from its initial position, the record
is clamped in playing position and ready to be

reproduced by means including the pickup 348

mounted at the upper end of the player arm.
When the cam shaft has rotated this distance,
the cycling clutch is disengaged to terminate ro-
tation of the cam shaft with the result that only
the turntable and record are rotated. The cycl-
ing clutch is disengaged by the unlatching of
lever 740, the lever being unlatched by movement
of the latch plate 7168 by the pin 770 on the gear

wheel 326 through which the cam shaft is ro-

tated. It is moved in a counterclockwise direc-
tion, as viewed in Fig. 10, by the spring 772 so
that the screw 764 at the upper end of the lever
moves the clutch cperating yoke 276 to disengage
the clutch. When disengaged the shiftable clutch
member 250 is centered with respect to the yoke
by the spring 260 to avoid undue wear and ex-
traneous noise during playing of the record.

When the cycling clutch is disengaged and only
the record rotated, then the reproducing means
is rendereqd effective by the opening of the mute
switch 1094,

The pickup needle follows the record grooves ag
the record is rotated and the sound is reproduced

_ by suitable means including an amplifier and

loud speaker. Inasmuch as the reproducing
means may be of various forms and of conven-
tional construction, it has not been shown.
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as by an eccentric groove at the center of the
record, the player arm trip mechanism is oper-
ated to reengage the cycling clutch and effect
the unclamping of the record and return thereof
to the magazine. The player arm trip mechanism
is operated either by the plate 880 or pawl 814
engaging with either the roller 818 or' ratchet
teeth 818 of the player arm trip mechanism latch
lever 7188, The laich lever Is thus rotated a shori

distance in a counterclockwise direction to fres

. the switch operating arm 792. The latter is moved

an

44
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When the record has been reproduced and the
‘pickup needle has traveled close to the center

of the record or is moved in & reverse direction

sition. . Lo

by its biasing spring 794 to close the player arm
trip switch 790 whereupon the trip reley 728 &
agaln energized. This time the operation of the
trip relay results in the engagement of the cycling
clutch to connect the motor {o the double clutch
to drive the cam shaft through the remainder of

“its cycle in a clockwise direction. The cyeling

clutch is engaged by the clockwise movement of
the lever 788 by the spring 866, the lever moving -
the cycling clutch operating lever 738 in & clock-
wise direction, thereby to move the lever 740 th
& clockwise direction away from the clutech yoke
so that the clutch yoke is then moved by sprink
756 to effect engagement of the clutch, which
biases it towards- its engaged position. - The en-
gagement of the cycling clutch effects closuré 'of
the mute switch, thereby rendering the repté-
ducing apparatus ineffective during the redord
unclamping and returning operation. -~ - -
The cam shaft is rotated through the rems.m-
ing 180° of one revolution through the now ‘en-
gaged cycling clutch and the double clutch in
its upper position. The pickup means 15 mdved
away from the record by the player arm ‘corntrcl
lever 580 which is lowered by the cam 348, ohe
of the cams 804 on the lever engaging one of the
rollers 606 to move the player arm. Shortly thereé-
after, the pickup means is moved back toward
its initial playing position for 12’’ records by the
roller 6i{6 at the rear end of arm 589 which
engages the plate 812 secured to the player arm
cradle. Near the end of the return movement,
the cradle is latched to the player arm - posi-
tioning plate—when the ledge 844 moves away
from the movable plate 6{8. The biasing spring
control plate 692 is likewise moved down. The
positioning plate 818 remains latched in its 13*
position so that when the player arm i3 latched
to it, the player arm and pickup means are again
properly located in the initial playing position
for a 12°* record. The rotation of the cam shiaft
also operates the clamping arm . and: moves it

away from the record to release the record;: The

record is prevented from following the clamping
arm in its outward movement by . tilie “record
stripper 480 and the record is placed upon:tke
trough 450 which remains in its lowermost pe-
51

The rotation of the cam shaft also aotum
the record transfer arm -38, moving the: latter
downwardly with the result that this record-is

slowly rolled down the trough and back toward

the magazine. Power is stored in the:spring 438
during the return of the record to the-magsazine

S0 that & more uniform load is-plaged..upon the

motor—some of the stored power belng utilised

as heretofore indicated to assist-the motoy-in rals-

ing the record to the playing position. -, E
The trip mechanism is reset during the re!axm

‘movement of the record, the resetting being-done

this time by the roller 872 which engages the

flanged arm 754 of the lever 738. 'I'hp resetiing

also tensions spring 863 by means of which the
double clutch is moved to its lower or carriage

® driving position.
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.~ Assuming that the record is properly returned: -

- to the magazine, then when the cam shaft has

completed a full revolution and returns to its in-

itial position, the clutch and safety mechanism
is tripped by the upward movement of lever 812,
thereby enabling the spring 868 to move the
clutch down into its carriage driving position.

The lever 872 is moved upwardly when the pro-

jettion 368 on cam 382 engages the projection
818 -at the underside of lever 812. When the
lever 872 is moved upwardly, it raises the over-
lying end of lever 874, thereby releasing lever
888 for movement by the spring arm 884 of the
record transfer mechanism which had engaged
the adjustable screw 898 of lever §82 during the
final movement of the record to the magazine.
The movement of lever 886 releases the lever 888
“thereby unlatching the clutch operating mecha-
nism so that it may move downwardly.

It may be noted that the clutch cannot be
shifted downwardly until the cam has made sub-
stantially a/full revolution because it is main-

~tained in its uppermost position by the periph-
eral surface of cam 388, which engages the roller
870 on the lever 850. When the lever 812 is

moved up by the cam, the cam operated switch

blades 942 are again closed, and when the clutch
- shifts downwardly the reversing relay armature
982 is unlatched. Also, the clutch control switch
blades 882 are opened and the switch blades 966
closed. The unlatching of the reversing relay
armature results in the operation of the revers-
ing switch to its original position energizing the
- motor to move the carriage in playing direction.

The carriage is now moved by the motor until
the contact finger 1080 engages the next actu-
ated selector element 1020—which is the element
corresponding to record {| in this case. When
the element is engaged, the trip relay is ener-
gized and the record is moved into playing po-
sition, reproduced and returned to the maga-
zine in the same manner as record (8, so that
further description of the playing of this record
is not deemed necessary at this point.

When the record has been played and returned
to the magazine, the double clutch is shifted
to its lower carriage driving position to move the
carriage further toward the right until the next

actuated selector element is engaged by the mov-

ing contact finger.

The selector element corresponding to record
20 is next engaged by the moving contact finger
§080 as it is moved toward the right by the car-

-riage. This selector element, it will be remem-
bered, was operated to select only the left side
"of the record for playing. It will be assumed
record 28 is a 10’’ record. The contact between
moving contact finger 1080 and the selector ele-
ment is for-a brief period only but for g suffi-

cient time to energize the trip relay 726. Imme-:

diately it is energized, the trip mechanism oper-

ates as previously described to effect the upward

movement of the double clutch into cam shaft
driving position. The record is transferred to

the playing position, clamped and reproduced in

the same manner as heretofore described with

“two exceptions. The first is that the reversing

. relay is not energized, no energizing circuit be-

" ing completed through it. The second exception

is one resulting from the fact that record 20 is
‘a 10’7 record.

" When the left side of a record is to be played

the reversing relay is not energized, as already

- indicated, with the result that the cam shaft is

. totated in a counterclockwise direction, as viewed

10

‘from the right. The record is thus. rotated in

the opposite direction and the player arm and
pickup means are moved to the left side of the
record playing position as a consequence of the
reversal of the motor (80 and the cam shaft 342.
When the cam shaft is rotated in a counterclock-

_wise direction, and now referring particularly to

Fig. 39, the player arm shifting lever $§8 is
moved from its indicated position in a clockwise
direction by engagement between the slot 382 in
cam 348 and the roller 568 on the lever.. The
lever 8§80 moves the player arm shifting slide

- bar 582 to the left as viewed from the front of
- the machine or to the right as viewed from the
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“of the cradle. -

rear and as indicated in Fig. 50. This move-

- ment results in engagement between one of the

flanges 888 on the slide bar and the plate §82
secured to the lower end of the player arm, with
the result that the player arm is moved to the
left and lifted over the roller 588 at the bottom
The roller and plate constitute
an overcenter device which facilitates shifting
of the player arm and results in freeing the
player arm from the shifting mechanism after
the shift has been completed. The shifting. of
the player arm to the left side of the playing
position also frees the bias spring controlling

-vertically movable plate €92, whereby one of

the biasing springs is rendered ineffective to bias
the pickup means into the record grooves. -

The movement of the pickup means into con-
tact with the record and into the first record
grooves is the same gs heretofore deseribed ex-
cept that it is biased into the record 'grooves
only by spring 682 when the arm.is freed from
the positioning plate. Spring 684 is rendered in-
effective by the upward movement of the plate
892, which upward movement is effected by
spring 6398 when the plate 692 is freed as a re-
sult of the upward movement of the player arm
control lever §80. This upward movement of the
lever results in the lifting of the underside of
the ledge, particularly the projection 702, from
the flange 704 of the plate, so that the spring
can move the plate upwardly."

When a 10’ record is transferred to the play-

’ing position, the record trouch 450 is latched in

its upper position and the pickup means is lo-
cated at an initial playing position corresponding
to 10’’ records. The record trough is latched in
its uppermost position by the trough latch com-
prising the latch plate 474 on the trough and the
pivotally mounted spring biased latch members
484 and 488—the actual latching being between
the shoulder 472 on plate 474 and the flange 488
on latch member 484. The operation of the
latching mechanism has been described in de-
tail hereinbefore and it will not be repeated at
this time.” It might be well, however, to note
that the trough is latched for 10’’ records but
not for 12'’, because of the position of the 10’’
record to the left of the pivot shaft 452 of the
trough when the transfer arm is in a position to
free the latching plates 484 and 486. o
The pickup means is positioned at initial play-
ing position for 10"’ records as a result of the
greater movement of the transfer arm. ' This

-greater movement is such as to move the slid-

ing plate 688 a distance sufficient to move the
positioning plate latching lever 650 to unlatch
the positioning plate.. When the positioning
plate is unlatched, the spring 658 moves it in.a

* counterclockwise direction until the flange ¢68

] ]

engages the 10’’ positioning screw 664. The
player arm, being latched to the positioning
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plate. Is moved with the poeltlonlng plate to-
ward the axis of rotation.of the record, whereby
_it. 15 positioned properly in the 10’" injtial play-
ing position. It should perhaps.be mentioned
at thiis point that the unlatching of the position-
ing plate occurs previous to-the time that the
ple.yer arm is unlatched from the .positioning
plate...
. The 10" record ls clamped in playmg posltion
and. 18 left side reproduced in the same manner
as described heretofore -in connection with the
right.sides of the 12’’ records.. When the record
has been reproduced, the player arm irip mech-
.anism operates as previously described to initiate
rotation of the cam shaft in & counterclockwise
direction for the second 180° of its rotation.- The
record is returned to the magazine in the same
manner as heretofore. During the return move-
ment, the player arm is’ again returned .to its
4nitial 12’* position by the-downward movement
of the player arm contralling lever §80, the player
arm being latched to the positioning plate and
the iatter being latched to its latch lever 658 by
reason of the return of the slide lever §68 back
" to its initial position by the spring 680, which acts
upon it through the lever 850. The blasing spring
controlling slide plate 692 is returned to its initial
position by the ledge 644, on the lever 530 which
‘engages the flanged arm 704 of .the plate.
_ 'The record trough is unlatched when the 10*’
‘record returns toward the magazine to a point
forward of the pivot of the trough, When the
record returns to this point, the movable latch
plate 484 and the latch plate 414 on the trough
are moved apart and the former is_returned to its
initial position by its biasing spring 480, the plate
488 having been previously returned to its initial
“position by the cam 498 on the transfer arm hub.
During the end of the second 180° of rotation
of the cam shaft, the lever 872 controlling the
cam operated switch moves to its limit position
in a counterclockwise direction when the projec-
tion 818 falls into the recess 364 of cam 382. This

S
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movement results in the closure of switch blades

‘838, but this effects no control function because
the circuit through the switch biades is open at
the selector element, the selector element not be-
ing turned enough to engage the movable contact
finger (082.

After record 20 has been returned to the maga-
zine and the double clutch operated to its lower
position, the movable cerrlage moves on until
the movable contact finger 1088 engages the sé-
Jector element 1029 corresponding to record 2i,
“also a 10" record. When this occurs the left
side of record 21 is played in the same manner as
‘the left side of record 20. :

When the record 2§ has been returned to the

magazine, the carriage moves further toward the

left until the mdving- contact finger 1080 engages
the selector element for record 30, which, it will
be remembered was assumed to have been ‘oper-

ated in a position to select both the leff and right.

sides of record 30. Under the assumed condltlons,
the left side of record 30 is first played and then
the right side.. The left side is played first be-
‘cause no energizing circuit is'completed for the

48

reversing relay when the carriage is stopped. The

enérgizing circuit would be completed through the
contact finger 1982 bt it is not becguse the swltch
‘blades 938 of the cam ‘operated switch are open
in the initial position of the cam. The left side
of the record is played, as heretofore describéd.

After the left side of record 30 has beén played,

the record is returned toward the magazine but

70
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" the motor is reversed before the return is comi-

pleted and before the clutch is shifted down. As
& result, the cam shaft does not rotate in a coun-
terclockwise direction the 7ull 360°—the reversing
relay being energized near the end of a full rota~
tion of the cam shaft when the projection 318 on
the cam switch controlling lever 872 £alls into the
depression 384 in the cam 362. The cam rotates
in a counterclockwise direction for playing the
left side of a record and glancing at Fig. 41, it
will be noted that the lever 872 is shifted as de-
scribed above before the cam shaft has turned a
full revolution.

When the lever 872 shifts to its limit posltion in
& counterclockwise direction during the return of
s record having had its left side played, the re-
versing relay is energized through a circuit in-
cluding the then ciosed switch blades 882 of the
clutch controlled switch and the previousiy closed
¢ircuit through movable contact finger {082 and
the selector element, this circuit being completed
by the closure of switch blades 938 by the afore-
said movement of lever 872. Immediately the cir-
cuit is completed, the reversing relay 340 is ener«
glzed and its armature operates the reversing
switch and the switch is latched in a position to
operate the motor in its reverse direction, i. e.,
the proper direction for playing the right side
of a record. The record is rotated in this direc-
tion and the cam shaft reverses with the result
that the record is returned back to the playing
position and clamped there and reproduced. The
return movement, it should be noted, is not started
until after the various other elements operated
by the cam shaft have been moved through their
resetting cycles.

The pickup means is shifted from position to
play the left side to a position to play the right
side when the motor is reversed and this reverse
movement occurs prior to the time that the record
is in playing position, this being necessary be-
cause the pickup means is shifted through the
space occupled by a record in playing position.

After the right side of record 38 has been
played, the apparatus operates as heretofore de-
scribed to return the record to the magazine and
to shift the double clutch down into its carriage
driving position. Thereafter the carriage moves
to the right until the moving contact finger 1088
engages the next actuated selector element, which
was assumed to be that for record 8¢.

The selector element for record 3{ was assumed
to have been operated into a position to select
both sides for playing. Both sides of record 3

are played ln the same manner as record 30, so

that further description is not deemed to be
NEeCessary.

After both sides of record 31 have been played
a.nd it has been returned to the magazine, the
carriage is moved further toward the right.
However, as no records numbered above 3{ were
selected for playing, the carriage moves to the
Umit of its movement to the right. At this limit
the reverslng switch 1002 is operated by move-
ment of the switch operating lever {804, which
engages the right switch operating abutzifent
$606. The operation of switch 1902 to its other

position results in the disconnection of the selec-

tor circuits, thereby rendering the latter ineffec-
tive, and in the connection of the reserving relay
direction across the secondary of the transformer. .

‘The reversing relay is energizéd to reverse the
‘motor and the motor moves the carrlage to the

ieft in the nonplaying direction. This movement
continues until the carriage reaches its limit of
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movement ‘to’ the left, at which time the switch.
operating arm {804 engages abutment 1883 to
return the reversing switch io its initial position.
The motor then drives the carriage in playing di-:
rection and the selected recordings are played in-

the manner as previously deseribed.
- The selected recordings sre thus played over

and over in the same sequence as long as the main.

switch .952 is left in its starting. position.
-+ 'The phonograph may be stopped at any time

simply :by manipulation of the main control
switch to its off position. If this is done while the.

carriage ‘is moving toward the left, i. e., in non-
- playing direction, the motor stops immediately

because the halding cireuit, which includes switch.

858 is-apen,.as the clutch is in its down position.
The same result obtains if switch 952 is operated
to: its. off position during carriage travel. How-
ever, if the switch is so operated during the record
playing cycle, the motor continues to operate the
phonograph through the playing cycle and until
the: record is returned to the magazine and the
double clutch is shifted to its lowermost position.
This result obtains because the holding circuit is
completed by the clutch:control switch blades 958
which. are closed to complete a high voltage cir-
cuit to the transformer and motor as long as the
. cluteh remains in its uppermost position.

- If it is desired to:have the phonograph stop
after playing the last selected recording, then the
switeh-982 is operated to its automatic stop posi-
tion. : This does not affect the control circuits but
it- does -place the switeh 952 in such a p051tion
that it is automatically returned to its off position
then the carriage returns to its. hmlt of movement
to the-left. Under these conditions the arm 1108
on the selector bracket 1052 engages the switch
opeﬁzﬁng‘arm TIo=—1112 to ‘Fotate the sztch to
its off posttion, d§ indicated in Fig. 31

A4t Is -desired to.make or -change selections'

while, the.phonograph is playing, this may be ac-

complished simply- by operation of the selector

elements. It is believed unnecessary to describe
the. selection of records other than the one being
blayed. apd it is possible to, select for playing the
right side of a record of which the left side .is
being played. This can be done by. moving the
selector element corresponding to the record from
its Jeft side only positien to- either the both sides
or right side only positions. In either event, a
circuit is eonditioned for completion through the
selector .element and the movable contact finger
1482. . The circuit is- completed when the record
is-heing returned to. the magazine after the play-
ing of :the left side of the record at the time the
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with the result that the clutch is immediately re-
turned to its upper or cam shaft driving position.-

A record being played or being transferred to
the playitig position may be rejected, i. e., re-
turned to the magazine without reproduction by
operation of the reject switch 1108. If the record
is being played or if the transfer operation has
been carried out to the point where the trip mech-
anism has been resét, then the record may be re-
jected by operation of the reject switch to ener-
gize the trip relay.” When thus energized, the
trip reldy sets the ‘mechanism in operation just
as though it had been.energized by the player.
arm trip mechahism. As a result, the record
selected for playing is returned to the magazine
without beihg reproduced, or the reproduction is
interrupted. '

If it is desired to scan i. e.,. to ‘move the car-
riage past selected recmds w1thout stopping and
reproducing the selectel records, it is necessary
only to operate the scanning switch 1104 whereby.
the motor 150 is energized as long as the switch is
closed. When the switch is opened, the motor is
no longer energized through the scanning switch
and operates in the usual manner. It should be
noted that should the scanning switch be oper-
ated while the motor is energized, its operation .
has no immediate effect. ’

In the event a record is not properly returned

, to the magazine after it has been reproduced, the

record is moved to the playing position and re-
produced the same as when it was originally se-
lected and a further effort is then made to return
it to the magazine. This mode of operation re-
sults from the fact that the safety trip mecha-_
nism and clutch control prevents the clutch from.
moving downward, so that instead of the carriage.
being moved, the cam shaft contlnues to be ro-
tated. .

When the record is not properly returned to
the rhagazine then, when the cam means and
record transfer arm are moved to predetermmed
positions, the safety trip lever 882 is not moved
through its full range of movement by the spring
arm 888 associated with the transfer means.
The upper end of lever 882 engages the record
so that the lever cannot be moved through a
sufficient distance for it to move the intermediate
lever 886, which has to be moved in order to
unlatch the clutch controlling mechanism so

" that the clutch can be moved down. As a

55

switch blades 938 of the cam controlled switch

are closed near the end of the full revolution of
the cam shaft ini its counterclockwise direction as
heretofore described in connection with the play-
ing.of both the left and right sides of records.
“‘H’it is desired to repeat any selection, this can

be accomplished by operation of the main control:

sv.'itch 952 to' its repeat position, in which the
s¥itch blades 966 of the clutch control switch are
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connected to ground to condition an energizing

circult for the'trip relay for completion when the
clutch is shifted down upon the completion of the
playing of a record and the return thereof to the
magazine. If will be remembered that the. switch
blades 966 are open during the playing of a rec-
ord and are closed when the clutch member shifts
down. .Consequently, if the main control switch
“isin its repeat position, the trip relay is imme-

diately energized when the clutch shifts downv
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result of the fact thai{ the clutch cannot be
shifted down, the cam shaft does not stop at
its initial or original posmon but is rotated
through the first 180° of its movement to effect
the operation of the various mechanisms in-
cluding the transfer mechanism which returns
the record back to playing position where it is
played and again returned toward the magazine,
If the record is propérly returned this time, the
phonograph. continues to operate in the usual
way; If not, then further efforts are automatically
made to return the record.

In the event. the moving carriage should stop
at a position where there is no record in the
magazine, the apparatus is prevented from re-
maining stopped in this position by the no-record
switch 1096. This switch is closed to operate
the trip relay 720 when the record clamping arm
226 moves farther than it ordinarily does. When
it moves this farther distance, the switch is
closed by the adjustable screw 1098 to complete
an energizing circuit for the trip relay and the
latter functions just as it does after the playing
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of & record o inidlale the refurn of the record
back to the magazine,

Rechanisii for preveniing shifiing of the double
cluich fo s carringe driviag position unless
motor iz roialing in a direciion to move the
carrigge in s playing direction X

In order to avold back stepplng or driving of
the moveable carriage In the returni or nonplaying
direction afier the playing of the right side of
& record, which mighi oceur because of the fact
that the motor would not immedistely reverse
hecause of its ineriis, the carriage drive may bhe
provided with means for preventing the driving
of the carrlage uniil the motor has reversed so
as to rofate in the proper direction to drive the
carriage to the right. Alternative airangements
of this character sre llusirated in Figs. 54 to
57 and Figs. 59 to 60, inclusive.

In the embodiment of Figs. 54 to 57, the ar-
rangements is so constructed and arranged so
that the motor actually has to reverse after play-
ing the right side of & record hefore it can drive
the carrisge. In other words, the double clutch
cannot be shifted to its lower carrisge driving
position until the motor hias been reversed and
this is true irrespective of the time it takes for
the motor to reverse.

The errangement includes the addition of o
sleeve, indicated as 8 whole by reference char-
acter 1858 (see especially Fig. 57) below the

lower end of the double clutch member §28. The

sleeve prevenis the double clufch from meving
downwardly to engage the pin 148 through which
the carriage is driven unless the motor is rotating
in & predetermined direction. This direction is
the counterclockwise direction when Ilooking
.down upon the structure shown in Figs. 54 and
56. Fig. 54 illustrates the apparatus conditioned
for shifting of the double clutch downwardly
so that the pin ({6 may enter one of the re-
cesses ‘292 at the lower end of the double clutch
member.

The sleeve {258 is loosely mounted upon the
‘vertical shaft 28§ and it s constructzd and ar-
ranged to have limited angular movement with
respect to the shaft. This movement is pro-
vided by a pair of axial and diametrically op-
posite located slots 1282 recelving the opposite
ends of the driving pin 288 extending through
the shaft 284, The movement of the sleeve is
constrained by 8 spring 1258 encircling and en-
gaging an annular collar-like portion (268 of
the sleeve and also encircling the pin i4§. The
construction is thus such that the spring fric-
tionally constrains the movement of the sleeve
so that it does not immediately follow the shaff
284 when the latter reverses.

The reduced diameter upper portion §288 of
the sleeve is sdapted to enter a recess {28¢ at
the lower end of the double clutch member when
the latter shifts downwardly.

The sleeve is provided with & pair of truncated
upwardly extending projections {282 which pre-
vent the double cluich member (2§ from being
shifted downwardly to engage the driving pin
§18 unless the projections are in alignment with
the recesses 282 at the lower end of the cluich.
The projections have & helght egual to that of .
the driving pin s0 that unless they are in slign-
ment with the recesses, the double clutch mem-
ber cannot be shifted down drivingly fo engage
the pin. .

When the right slde of & record is to be played,
i. 8., when the reversing relaey hes besn operated

&5
to operate the motor In a reverse direction, the
shaft 284 rotates in & clockwise direciion as
viewed from sbove in Fig. 4. Under these con-
ditions the projections §262 are not in slignment

g with the recesses 262. This is because the pin
288 is In engagement with ends §264 of the siot
§252. When the motor reverses, after the play-
ing of the right side of a record and the return
of a record fo the magazine, upon the shifting
of the double clutch member toward its lower
position, the direction of rotation of shaft 288
is reversed so that it rotates In a counterclock-
wise direction. The sleeve, however, is prevented
from moving by the spring §25& with the result
i8. that the pin 288 moves into engagement with the

- other opposite ends 1266, as illustrated in Fig. 54.
Under these conditions the cluich shifts the re-
- maining distance when one of the two recesses

282 is aligned with the pin 48,

It perhaps should be noted thet the spacing
between the lower end of the double clutch mem-
ber and the upper ends of the pin {§€ and pro-
jections 1262 is such that the downward shifting
of the clutch this distance results in the deen-
ergizing of the reversing relay by the opening of
switch blades 882 and also the unlatching of the
relay armature by movement of the latch 879,
both of which functions are, it will be remem-
bered, accomplished by the clutch shifting
lever 880.

When the left side of a record is being played
the motor and shaft 284 rotate in such a di-
rection that the sleeve {256 is so located that
the double clutch member will shiff down im-
mediately to drive the carriage, as illustrated
in Fig. 54.

Modified mechanism for preventing shifting of
-double clutch to carriage driving position

In the modification illustrated in Figs. 58 to 60,

a lost motion drive is interposed . between the

double clutch member and the pinion 88 to pro-

vide & time interval in which the motor is enabled

to reverse so that the carriage will not be driven

45 in a backward direction after playing of the right
slde of & record.

The lost motion connection is provided by &
pinion driving member 270 loosely surrounding
the shaft 284 and having @ pair of upwardly ex-

go tending projections {272 adapted to enter the
recesses 292 at the lower end of the double clutch
member when the latter is shifted downwardly.
The pinion driving member 12708 is movable a
limited distance angularly with respect to the
55 positioning wheel §§2 which rotates as a unit with
the driving pinion 88. The positioning wheel is
provided with a recess {274 receiving the driving
member {270 which is held in place by suitable
means such as g € washer {276. The lost mo-
60 tion between the driving member and the posi-
tioning wheel is provided by a pin and slot con-
nection including & pair of diametrically opposite
pins 12718 affixed to the positioning wheel and a.
pair of dlametrically opposite slots 1280 in the
88 driving member 1276.

The arrangement is thus such that the carriage
i{s not driven for & time interval after motor re-
versal, the time interval being equal to the time
it takes for the pinion driving member {278 to

20 move a distance provided by the slot.
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Alternative clutch shifting mechanism

An alternative and improved clutch shitting
. mechanism may be used with the phonograph de-
78 acribed above and such a mechanism is iljugtrated



8,881,9
2

in Figs: 61 and 62, to which refersncs wil be had
shortly. This eonstruction is characterized by.
e - provision of means, preferably . resilient
means, in the clutch shifting mechanism: to pre-
vent jamming if the clutch membeyr $20 should -
drive the cam shaft without propsr mating .be-
tween the cam shafi driving pin 328 and one of.
the slots 296 at the upper end-of the clutch mem- .
beér, as by abutting engagement between the ads -
jaoent ends of the pin and cluteh.  While .this..
condition is not very likely to occur because of the .
coeflicients of friction of the pin and clutch mem-
ber, yet it may occur and, if it does, the ajternative
improved construction avoids any possibility of .
jamming.

“Referring now to Figs. 61 and 62, the construc- :
tion here illustrated is substantially the same as.
that heretofore shown and including the back
stepping preventing means of Figs. 54 to 57, in«-
clusive.” The primary distinction between the
present arrangement and that heretofore .de-
scribed is that when the clutch member 120 is .
shifted upwardly from carriage driving to cam .
ghaft driving position, the clutch . member is
shifted through resilient means such as the spring-
1300, while the positioning mechanism, which in-
cludes the crank arm (32, is positively actuated.
thtough the operating link (302 which corre-
sponds in general to the previously referred to.-.
clutch operating link (24,

When the clutch member 120 1s shifted froxn :
its lower carriage driving. position. to its upper
cam shaft driving position, it is so moved-through
the spring 1300, the upper end of which is secured"
by:& projection end of pin' 1304 (corresponding.in: 35.
general to the previously. referred.te pin-854):.
which also serves to connect-the link 1302'to the -
clutch operating lever 858.: The lawer end of the._
spring-is connected to a projecting end t30§-of 4a..-
pin{ 308 forming part of the clutch shifting yoke . s0:
122. ..Thus,. when:the clutch -operating.lever 858
is moved upwardly as a result of the operatiornr of -
thé trip mechanism, the clutch is shifted up-
‘wardly through the spring $300. - Should it hap--
pen that the cam shaft driving pin 328 is aligned
with one of the slots 280 at the upper end of the-

-cluteh,:then the clutch member 120 is positioned-
to move to its uppermost position. However,.
should the two not be aligned and the upper end-
of the clutch engage the pin, then the spring 1300

will yield and it is thus conditioned to move the

clutch. member the remaining distance upwardly

when the pin and the slot are aligned.  Showld
the cam shaft be driven as a result of the abutting:
engagement between the driving-pin.and clutch

and the cam positively move the lever 850 (in the

event its associated spring 856 did not move it all

the way), the mechanism will not be jammed

because of the ylelding connection of the clutch

member and its yoke to the lever 850 through the

spring £300. -

~The carriage, however, is positively connected
to the shifting mechanism during the upward
shift of the clutch, the connection including the.
link 1302 and & horizontal flange {310 at its lower
end adapted to engage the underside of the en~
larged end 1312 of arm (314 of the bell crank 132.
Thus when the lever 850 is moved upwardly, the
flange 1310 moves the bell crank counterclockwise:
as viewed in Fig. 61 positively to move the detent -
engaging roller |14 into an intertoothed space on
the positioning detent wheel §12.

In order to provide the necessary relative move-
ment between the bell crank of the positioning

mechanism and the cluich, end. 1812 of the bell
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. turntable means, causing relative movement

a5

62

. cvank grm ig provided with a-slot 1316 -and the

lower end of the lnk ¢392 is:provided with-&-
siot 4318 through which the pin 1308 extends..

The clutch is shifted downwardly to its carri=
age driving position by the downward movement.
of-lever 830 and link 302 which ‘depresses the
pin 1308 and the clutch shifting yoke. The bell
crenk is thus freed from the link and it is moved:
in & ‘tlockwise direction; when-the carriage is
driven, by the engagement of a detent wheel tooth
with ‘the roller {14,

"It’is belleved evident from the foregoing that
the ylelding connection 1380 prevents undesired
jamming of the clutch when it is shifted up and
that the arrangement not only provides this add!-f
tional safegiard but-effects positive positioning:
of. the carriage through the operation of “thé
flange 1310 which ‘positively actuatés the - ben
crank 132 when the clutch is shifted up; ~ " °

‘While'the present invention has been described
in connection with the particular details of pre-
ferred embodiments thereof, it should be under- -
stood that such details are mot: intended fo-be’
limitative of the invention except in ‘so’ far ‘as*
they are set forth in the acéompanying claims:®

Having- thus described my invention, what I
claim as new and ‘desire to secure by Letters
Patent of the United States is:’

1.. A phonograph comprising a magazine unit’
having a plurality of record spaces, a - playing
unit including turntable means and record trans-"
fer means, motor driven means for’ driving* said

tween said' uhits in an operative ‘directioh ‘and”
actuating said record transfer means, an actua-'
ble member corresponding to each record space
and moVable into two, actuat’ed positlons a
tact on“said. plgying unit drranged. to’ enga
any actugted actuable member, electrom' g:f
meany contmned by such engagement, to
nate the relative movement Detween sald-
and. initiate the ‘dperation of said record, tra v
fer means to trahsfer the corresponding record‘_
to the turntable, for the 'playing of oné §
trip means actuated by said ‘Playing. unit for"
initiating the operation of said’ fransféer ‘means -
to return the record towards the magaZine B
contact on said playing unit -engaging an_aes,
tuated member in its second actuated positicn,’
contact means actuated’ by means asséciated withj;-
said record . transfer means durlng its retum
movement, and drive reversing means controlled”
jointly by the engagement of fie second ‘m
tioned contact with .gn. actuatable member
its second actuated position “and said contdct,
means, whereby the operation of the’ trans
means -and the turntable means is reversed and
the record is returned to the turntable means
for the playing of the other side.

2. A phonograph comprising a magazine unit
having a plurality -of record.spaces, a. playing
unit including turntable means and record trans-
fer means, motor driven means- for driving said
turntable means, causing relative movement be-
tween sald units-in an operative direction and
actuating said record transfer means, an actua-

_ ble. member corresponding to each record space
' and movable into two actuated positions 2 cons,

tact on said playing unit arranged to engage.
any actuated actuable member, electromagnetic-
means controlled by such engagement to termi-
nate the relative movement between said units.
and initiate the operation of said record trans-
fer means to transfer the corresponding .record
to the turntabl,e for j;he playing _of one. .side,.,
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{rip means actuated by said playing unit for
Initiating the operation of seid transier means
to return the record towards the meagazine, a
contact on sald playing unit engaging an actu-
ated member in its second actuated position, con-
"~ tact means actuated by means associated with
said record trensfer means during its retnrm
movement, drive reversing means contr. sed
Jointly by the engagement of the second men-
tioned contact with an actuatable member in
its second actuated position and said contact
means, whereby the operation of the transfer
means and the turntable mesans is reversed and
the record is returned to the turntable means
for the playing of the other side, means oper-
atlvely associated with sald record transfer
meeans for terminating its operation during the
playing of & record, trip means associated with
the record playing unit for reinitiating the re-
turn movement of the record transfer means
after the playing of a record and means op-
eratively associated with the record transfer
means for terminating its operation, reactuating
saild reversing means and reinitiating relative
movement between said units.

3. A phonograph comprising a magazine unit
having a plurality of record spaces, = playing
unit including turntable means and record trans-
fer means, motor driven means for driving said
turntable means, causing relative movement be-
tween said uniis in an operative direction and
actuating sald record transfer means, an ac-
tuable member corresponding {o each record
space and movable into two actuated positions,
a contact on said playing unit arranged to engage
any actuated actuable member, electromagnetic
magnetic means controlled by such engagement
to terminate the relative movement between said
units, and initiate the operation of said record
transfer means, electromagnetic means for re-
versing the driven means, and a contact on sald
playing unit arranged to be engaged by an sac-
tuable  member in its second position the last
mentioned contact being electrically connected
to last mentioned electromagnetic =means,
whereby the turntable means is reversed for the
playing of the corresponding side of the record,
means operatively assoclated with said record
transfer means for terminating its operation dur-
ing the playing of a record, trip means associated
with the record playing unit for reinitiating the
operation of the record transfer means to effect
return of the played record tc the magazine,
and means operatively associated with the rec-
ord transfer means for terminating its opera-
tion, and reinitiating said relative movement
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between said units, and again actuating said .

reversing means whereby said relative movement
is resumed in said operative direction.

4. A phonograph comprising a magazine unit
having a plurality of record spaces, a playing unit
including turntable means and record transfer
means, motor driven means for driving said:turn-
table means, causing relative movement between
said units in an operative direction and actuating
said record fransfer means, an actuable member
corresponding to each record space and movable
into three actuated positions, & contact on said
player unit arranged to engage any actuable
member, electromagnetic means controlled by
such engagement to terminate the relative move-
ment between said units and initiate the opera-
tion of said record transfer means to iransfer the
corresponding record to the turntable means for
the playing of one side thereof, means operatively
associated with said transfer means for termi-
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nating the operation of said transfer means dur-
ing playing, trip meang on said playing unit for
reinitiating the operation of said record transfer
means to return said record towards the maga-
zine, means opersgtively connected to the record
transfer means for terminating the operation of
the record transfer means and reinitiating said
relative movement, & contact arranged to be en-
gaged by any actuated member only in a second
actuated position of said member, reversing
means for reversing the direction of sald driven
means arranged to be actuated by the engage-
ment of the last mentioned contact with an ac-
tuated member in the second actuated position to
condition the phonograph for the playing of the
other side of the corresponding record, mesans
operatively associated with the record transfer
means for again actuating the reversing mesans
after the record has been returned to the maga- |
zine whereby the relative movement of the units

is resumed in said operative direction, & third

contact on the playing unit arranged to engage

an actuated member in g third position, and con-

tact means in series with the third contact.ar-

ranged to be closed as the transfer means is re-

turning the record towards the magazine after

the playing of the first mentioned side, the third:
contact and the contact means being arranged fo.
actuate the reversing means whereof the record

is returned to the turntable means for the play-

ing of said other side.

5. A phonograph comprising & magazine unit
having a plurality of record spaces, & playing unit
including turntable means and record transfer
means, motor driven means for driving said turn-
table means, causing relative movement between
said units in an operative direction and actuating
said record transfer means, an actuable member
corresponding to each record space and movable

into an actuated position, a contact on said play-

ing unit arranged to engage any asciuated actu-
able member, electromagnetic means controlled
by such engagement to terminate the relative
movement between said units and initiate the
operation of said record transfer means to trans-
fer the corresponding record to the turntable
means for playing, means for reversing said driv-
en means at each end of said relative movement,
and switch means arranged to be actuated at
each end of said relative movement for render-
ing said electromagnetic means operative during
relative movement in the operative direction and
inoperative during relative movement in the op-
posite direction.

6. A phonograph comprising & magazine unit
having a plurality of record spaces, & playing unit
including turntable means and record transfer
means, motor driven means for driving sald turn-
table means, causing relative movement between
said units in an operative direction and actuating
said record transfer means, an actuable member
corresponding to each record space and movable
into an actuated position, a contact on said play--
ing unit arranged to engage any actuated actu-
able member, electromagnetic means controlled
by such engagement to terminate the relative
movement between said units and initiate the
operation of said record transfer means to trans.’
fer the corresponding record to the turntable
means for playing, means operatively associated
with said record transfer means for terminating
its operation during the playing of a record, trip
mesns associated with the record playing unit
for reinitiating the operation of the record trans-

75 fer means to effect return of the played recoxd to



8,561,548

the magazine means operatively associated with
the ‘reécord transfér means for terminating its
opexatlon and reinitiating said relative movement
between said units, means for reversing said driv-
en means at each end of said relative movement,
and switch means arranged to be actuated at
each end of said relative movement for rendering
said electromagnetic means operative during rel-
ativé movement in the operative direction and in-
operatWe .during relative movement in the oppo-
site directlon

'( A_phonograph comprising a magazine unit
havmg a plurahty of record spaces, a playing unit
1ncludmg ‘turntable means and record transfer
means, motor driven means for driving said turn-
table means, causing relative movement between
said units in an operative direction and actuat-
ifg sald record transfer means, an actuable mem-
her, correspondmg to each record space and mov-
ahle into two actuated positions, a contact on
said, playing unit arranged to engage any actuat-
ed. actuable member, electromagrietic means con-
trolIed by such engagement to terminate the rel-
atwe movement between said units and initiate
thé oberation of said record transfer means to
transfer the corresponding record to the turn-
table” for the playing of one side, trip means ac-
tiiated by said playing unit for initiating the
operanon of said transfer means to return the
recard towards the magazine, a contact on said

playing unit erigaging an actuated member in its.

Second actuated position, contact means actuated
by means associated with said record transfer
means’during its return movement, drive revers-
ing means controlled jointly by the engagement
of the second mentioned contact with an actuable
member in its second actuated position and said
conta,ct means, whereby the operation of the
transfer means and the turntable means is re-
versed and the record is returned to the turntable
means for the playing of the other side, means
for" actuating said reversing means at each end
of ‘the relative movement, and means actuated
at each €énd of the relative movement to render
Sald eleotromagnetlc means operative during rel-
ativé: movement in the operative direction and
inoperatlve during relative movement in the op-
posite direction.

"gA phonograph ‘comprising a magazine unit
having ‘4 plurality of record spaces, a playing

unit* Vinchxding turntable means and record
transfer 'means, motor driven means for driving

sild turntable  means, causing relative move-
ment ‘between ‘said units in an operative direc-
tion and- actuating sald record transfer means,
an’--e titable member corresponding to each record
space aitd ‘movable into two actuated positions,
a ‘cotitdet on said playing unit arranged to en-
gage -any- actuated actuable member, electro-
niggnetic imeans controlled by such engagement
to terminate the relative movement between said
units and -initiate the operation of said record
tréansier :means to transfer the corresponding
record tb the turntable for the playing of one
side; ‘trip means actuated by said playing unit
fof . imtiatmg the operation of said transfer
meéans to return the record towards the maga-
zine, g contact on said playing unit engaging an
aotuated member in its second actuated position,
cohtact means actuated by means associated with
said »record -transfer means during its return
movement,- ‘drive reversing means controlled
jointly by the engagement of the second men-
tioned contact with an actuatable member in its
secornid actuated position and said contact means,
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whereby the operation of the transfer means and
the turntable means is reversed.and the record is
returned to the turntable means for the playing
of the other side, means operatively associated
with said record transfer means for terminating
its operation during the playing of a record, trip
means associated with the record playing unit
for reinitiating the return movement of the rec-
ord transter means after the playing of a record,
means operatively associated with the record
transfer means for terminating its operation, re-
actuating said reversing means and reinitiating
relative movement between said units, means for

actuating said reversing means at each end of -

the relative movement, and means actuated at
each end of the relative movement to render said
electromagnetic means operative during relative
movement in the operative direction and inop-
erative auring relative movement in the opposite
direction. .

9. A phonograph comprising a magazine unit
having a plurality of record spaces, a playing
unit including turntable means and record trans-
fer means, motor driven means for driving said
turntable means, causing relative movement be-
tween said units in an operative direction and
actuating said record transfer means, an actu-
able member corresponding to each record space
and movable into two actuated positions, a con-
tact on said playing unit arranged to engage any
actuated actuable member, electromagnetic mag-
netic means controlled by such engagement to
terminate the relative movement between said
units, and- initiate the operation of said record
transfer means, electromagnetic means for re-
versing the driven means, and a contact on said
playing unit arranged to be engaged by an ac-
tuable member in its second position the last

mentioned contact being electrically connected to
last mentioned electromagnetic means, whereby
the turntable means is reversed for the playing
of the corresponding side of the record, means
operatively associated with said record transfer
means for terminating its operation during the
playing of a record, trip means associated with
the record playing unit for reinitiating the opera-
tion of the record transfer means to effect re-
turn of the played record to the magazine, means
operatively associated with the record transfer
means for terminating its operation, and re-
initiating said relative movement between said
units, and again actuating said reversing means
whereby said relative movement is resumed in
said operative direction, means for actuating said
reversing means at each end of the relative
movement, and means actuated at each end of
the relative movement to render said electro-
magnetic means operative during relative move-
ment in the operative direction and inoperative
during relative movement in the opposite direc-
tion.

10. A phonograph comprising a magazine unit
having a plurality of record spaces, a playing unit
including turntable means and record transfer
means, motor driven means for driving said
turntable means, causing relative movement be-
tween said units in an operative direction . and
actuating said record transfer means, an actu-
able member corresponding to each record space
and movable into three actuated positions, a con»
tact on said player unit arranged to engage any
actuable member, electromagnetic means con-
trolled by such engagement to terminate the
relative movement between said units and ini-
tiate the operation of said record transfer means
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to transfer the corresponding record to the turn-
_table means for the playing of one side thereof,
means operatively associated with said transfer
means for terminating the operation of said
transfer means during playing, trip means on
sald playing unit for reinitiating the operation of
sald record transfer means to return said record
towards the magazine, means operatively con-
hected to the record transfer means for termi-
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in the opposite directlon, a selector switch, and &
second switch actuated by said cam means diir- -
ing the removal of said record, said switches be-
ing arranged to actuate sald reversing means
whereby the record is returned to the ma.gazine
tor playing the other side.

_13. In an automatic phonograph tor playing
double faced disc records, in combination, turn-
table means arranged {o support a double faced

nating the operation of the record transfer )g record with the recording surfaces of both sides

means and reinitiating sald relative movement,
8 contact arranged to be engaged by any actu-
ated member only in a second actuated position
of sald member, reversing means for reversing the
direction of sald driven means arranged to be
actuated by the engagement of the last men-
tioned contact with an actuated member in the
second actuated position to condition the phono-
graph for the playing ¢f the other side of the
corresponding record, means operatively associ-
ated with the record transfer means for again
actuating” the reversing means after the record

* has been returned to the magazine whereby the
< relative movement of the units is resumed in
.said operative direction, g third contact on the
playing unit arranged to engage an. actuated
member in a third position, contact means in se-
ries with the third contact arranged to be closed
as the transfer means is returning the record to-
wards the magazine after the playing of the first
mentioned side, the third contact and the con-
tact means being arranged to actuate the re-
versing means whereof the record is returned

15

exposed, cam nieang operable in either direction
to supply & record to, and remove the record
from sald turntable mesans, driving means for
Totating said turnteble means and sald cam -
means in either direction, reversing means for
reversing sald driving means, reproducer means

“-arranged to cooperate with either side of a record,

20

means arranged to be actuated by the cam means
for moving said reproducer means to one side of
the record; position when the driving means is
operating in one direction and for moving the
reproducer means to the other side of the record
posifion when the driving means is operating in
the opposite direction, a selector switch arranged
to be closed to actuate said driving means to
condition the phonograph for the playing of a
corresponding side of the record.

14, In an automatic phonograph for playing
double faced disc records, in comibination, turn-
table means arranged to support a double faced

- record with the recording surfaces of both sides

to the turntable means for the playing of said .

other side, automatic switch means arranged to
- be actuated at the end of the relative movement
to reverse said driven means and the direction
of such movement, and assoclated switch mesns
for rendering said contacts effective during rela-
tive movement in-the operative direction and in-
effective during relative movement in the reverse
direction.
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11, In an automatic phonograph for pleying

double faced disc records, in combination, turn-
table means arranged to support a double faced
record with the recording surfaces of both sides
exposed, cam means operable in either direction
to supply a record to, and remove the record from
sald turntable means, driving means for rotating
said turntable means and sald cam means in
either direction, reproducer means arranged to
cooperate with either side of a record and means
arranged to be actuated by the cam means for
moving sald reproducer means to one side of the
record position when the driving means is op-
erating in one direction and for moving said re-
producer means to the other side of the record
position when the driving means is operating in
the opposite direction.

12. In an automatic phonograph for playing
double faced dise records, in combination, turn-
table means arranged to support a double faced
record with the recording surfaces of both sides
exposed, cam means operable in either direction
to supply a record to, and remove the record from
said turntable means, driving means for rotating
said turntable means and said cam means in
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either direction, reversing means for reversing . .

sald driving means, reproducer means arranged
to cooperate with either side of a record, means
arranged to be actuated by the cam means for
moving said reproducer means to one side of the
record position when the driving means is op-
erating in one direction and for moving the re-
producer means to the other side of the record

70

exposed, cam means operable in either direction -
to supply a record to, and remove the record
from said turntable means, driving means for
rotating sald turntable means and sald cam
means in either direction, reversing means for
reversing sald driving means, reproducer means
arranged to cooperate with elther side of a rec-
ord, means cooperating with the cam means for
moving sald reproducer means to one side of the
record position when the driving means is op-
erating in one direction and for moving theé re-
producer means to the other side of the record
position when the driving means is operating In
the opposite direction, a selector member ar-
ranged to close a first selector switch in one po-
sitior and a second selector switch in another
position, switch means actuated by said cam
means during record remeval and arranged to co-
“operate with the first selector switch during rec-
ord removal after playing one side to actuate
said reversing means whereby the record ‘is re-
turned to the turntable means for the playing of
the other side, said second selector switch being
arranged to actuate the reversing means.

15. In an automatic phonograph, in combi-
nation, & meagazine including record holding
spaces, & playing unit movable along said maga-
zine, record transfer ‘means on said playing unit,
record supporting means on sald playing unit,
reversible driving means for driving sald play-
ing unit and sald record supporting means in
either direction and for driving said record trans-
fer means through its operating cycle, means for
reversing said driving means, a selector member
for each record space and movable from a nor-
mal inoperative position into any of three ac-
tuated positions, a contact on said playing unit
arranged to engage any selector member In any
actuated position to arrest said playing unit in
corresponding position for the playing of the
corresponding record, a second contact on said
playing unit arranged to engage an actuated se-
lector member in its second actuated position,

position when the driving means s operating 78 switch means on said playing unit arranged to be
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-actuated after the playing of one side of the rec-
.ord ‘and to cooperate with said second contact
to actuate said reversing means to effect play-
ing of the other side of the record, and a third
contact on said playing unit arranged to engage
any selector member in its third-actuated posi-
-tion to actuate said reversing means to effect

“playing of ‘the other side of said record.
16. A phonograph comprising a magazine hav~
ing record reeeiying spaces, a carriage, said car-
riage including turntable means for rotatably

supporting a record with the recording grooves .

“of both sides exposed, player arm means arranged
- to cooperate with either side of & record thus sup-
ported, record transter means for transferring a
record between said magazineé and said turntable
means, and cam means for actuating said record
transfer means and said player arm means,
driven means on said carriage and cooperating
means on said magazine to effect relative move-
ment therebetween, motor means for driving said
turntable means, said cam means and said driven
means, reversing means for reversing the direc-
tion of drive of said turntable means, said arm
means and said driven means, clutch means for
connecting said motor means alternately to said
driven means and said cams means and discon-
necting it therefrom, a member corresponding
to each record space in said magazine and dis-
placeable into three actuated positions, a con-
tact on said carriage arranged to engage any of
said members in actuated position, as the motor
means is driving the driven means in normal
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direction, means controlled by said engagement .

to actuate said clutch means to arrest the relative
movement between the player unit and the maga-
zine with the record transfer means in position
to cooperate with the record corresponding to
the actuated member, and to initiate the opera-
tion of the cam means whereby said record is
transferred to the -turntable means for playing
by the player arm, automatic means for actuat-
ing said clutch means to terminate the drive of
the cam means during the playing of the record,
a trip controlled by the player arm for actuating
said clutch means to resume the drive of the
cam means to return the played record to the
magazine, means controlled by the cam means
for actuating the clutch means to terminate the
drive of the cam means and resume the drive of
the driven means, a second contact on said car-
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riage arranged to engage an actuated member in -

second actuated position, means cooperating with
the cam means after it has partially returned
the record towards the magazine after playing
the first side of the side arranged to copperate
with the last mentioned contact engagement to
actuate the reversing means whereby the turn-
table and cam means are driven in opposite direc-
tions to return the record to the turntable means
for playing the other side, means actuated by
the cam means for again actuating the reversing
means after the record has been returned to_the
magazine whereby normal travel is resumed, and
a third contact on said carriage engaged by an
actuated member in the third position and ar-
ranged to actuate said reversing means, whereby
" only said other side of the record is played.
17. In a phonograph, in combination, a sta-
tionary magazine, a carriage, means for driving
sald carriage along said magazine, said carriage
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means, and motor means for driving said turn-
table means, said carriage driving means, and
driving said cam means, clutch means for oper-
atively connecting said motor means to said car-
riage driving means or to said cam means and
disconnecting said motor means therefrom, an
actuable member corresponding to each record
in the magazine and movable to two actuated
positions, a contact carried by said carriage ar-
ranged to engage any actuated member to arrest
sald carriage with its record transfer means lo-
cated to cooperate with the corresponding record,
means associated with sald: contact to actuate
said clutch means to effect playing of one side of
said record, means for actuating said clutch
means to terminate the drive of said cam means
during the playing of a record; trip means asso-
ciated with the player arm for actuating said
clutch means {o resume the drive of said cam
means after the playing of said side of a record
to effect return of the played record to the
magazine by the transfer arm, means actuated
by the cam means to resume the drive of said
carriage, a second contact on said carriage ar-
ranged to engage any actuatable member in a
second actuated position, means for reversing the
drive of said turntable means and said cam
means, means actuated by said cam means and
said second contact and the actuable member for
actuating said reversing means whereby the cam

.means is driven in the opposite direction to re-

turn the record to the turntable means for play-
ing the other side of the record, means actuated
by the cam means for terminating the drive of
said cam means during the playing of said other
side of the record, and means actuated by said
cam means for again actuating the reversing
means when theé transfer means has returned the
record to the magazine after playing both sides,
whereby travel of the carriage is resumed in ini-
tial direction. ) :

18. In a phonograph, in combination, a sta-
tionary magazine, a carriage, means for driving
said carriage along said magazine, said carriage
comprising turntable means, a player arm, record
transfer means for transferring a record between
said magazine and turntable, cam means for ac-
tuating said player arm and said record transfer
means, and motor means for driving said turn-
table means, said carriage driving means, and
driving said cam means, clutch means for oper-
atively connecting said motor means to said car-
riage driving means or to said cam means and
disconnecting said motor means therefrom, an
actuable member corresponding to each record
in the magazine and movable to three actuated

- Positions, a contact carried by said carriage ar-
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comprising turntable means, a player arm, record .

transfer means for transferring a record between
said magazine and turntable, cam means for ac-
tuating said player arm and said record transfer

[

ranged to engage any actuated member to arrest
said carriage with its record transfer means lo-
cated to cooperate with the corresponding record,
means associated with sald contact to actuate
said clutch means to effect playing of one side
of sald record, means for actuating said elutch
means to terminate the drive of said cam means
during the playing of a record, trip means asso-
ciated with the player arm for actuating said
clutch means to resume the drive of said cam .
means after the playing of said side of a record
to effect return of the played record to the maga-
zine by the transfer arm, mears actuated by the
cam means to resume the drive of said carriage,
a second contact on said carriage arranged to
engage any actuatable member in a second ac-
tuated position, means for reversing the drive
of said turntable means and said cam means,
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means actuated by sald cam means and sald sec-
ond contact and the actuabie member for actuat-
‘Ing said reversing means whereby the cam means
is driven in the opposite direction to return the
record to the turntable means for playing the
‘other side of the record, means actuated by the
cam means for terminating the drive of sald cam
meansg during the playing of said other side of
the record, means actuated by said cam means
for again actuating the reversing means when
the transfer means has returned the record to
the magazine after playing both sides, whereby
travel of the carriage is resumed in initial direc-
‘fion, and & thrid contact on sald carriage ar-
ranged to engage any sctuable member in iis
third position and arranged to actuate the revers-
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ing means whereby only said other sidle of the
record i8 played before the carriage resumes its
movement in initial direction. -

EDWARD F. ANDREWS.
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